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To the moſt Illuſtrious and In- 

vincible Monarch CHARLES King of 
Great Britain, France , and Ireland, 
Detender of the Faith, 


Moſt Gracious King, 


w &q He Heart of creatures is the 
#\ foundation of life; the Prince of 
all , the Sun of their Micro- 
coſm, on which all vegetation 
does 44 from whence all vigor and 
Strength does flow. Likewiſe the ing is the 
foundation of his Flingdoms , and the Sun of 
his Microcoſm , the Heart of his Common- 
wealth, from whence all power and mercypro- 
ceeds. I was ſo bold to offer to your Majeſly 
thoſe things which are written concerning the 
Hearr,ſo much the rather becauſe Caccord.ng 
to the cuſtom of this ape ) all things bumane 
are according to the pattern of man , and 
»— 7R03E 


moſt things in a ing according to that of = 
the Heart;Therefore the knowledge of his own 
Heart cannot be unprofitable to a King, as 
being a divine reſemblance of his aflions ( fo 
us'd they ſmall things with great to com- 
pare, ) Tou may at lea$, beſt of Kings, being 
plac'd in the top of humane things , at the 
ſame time contemplate the Principle of Mans 
Body, and the Image of your ingly Power. 
[therefore moſt humbly entreat,moſt gracious 
Fing, accept, according to your accuſlom'd 
bounty and clemency , theſe new things con- 
cerninp the Heart, who are the new light of 
this age, and indeed the whole Heart of it, a 
Prince abounding in wvertue and grace, to 
hom we acknowledge our thanks to be due, = 
for any pood that England recerves, or any 


ol 


pleaſure that our life enjoyes : 
| Your Sacred Majeſties moſt 


devoted Seryant, 


WILLIAM HARVET. 
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To the moſt Excellent and 
moſt Ornate man D. Ar- 
gent, Preſident of the College 
of Phyſicians in London , his 
ſingular Friend, and the reſt 
of the DoQors and Phyſici- 


ans his moſt loving Collegs. 


' Y  9/ 


datdas Did open many times before, worthy 

WW 4.1r. Dottor, my opinion concerning the 
WIFI: metion and uſe of the heart, and Circa- 
Wo BS) /ation of the blood new in my leftnres ; 
QEUagd bt ing corfirm'd by ocular demonſtr a- 
tion for nine years and more in your ſight , evidenced by 
reaſons , and arguments , freed from the objettions of 
the moſt learned and skilfall Anatomiſts, deſired by 
' ſome, and moſt earneſtly required by others, we 
have at laſt ſet it out to open view 11 this little 
Boek, 5 which, unleſs it were paſs'd through your 


hanas, 


i 


Dedſcatozy. 


hands, I conld hardly hope that it would come abroad 
entire and ſafe, fence I can call moſt of you ,- being 
worthy of Credit, as witneſſes of thoſe obſervations 
from which T gather truth, or confute error , who 
ſaw many of my Diſſettions , and in the ocular de- 
monſt rations of theſe things which I here aſſert to 
the ſenſes, mere usi'd to ſtand by aud aſſi> me. 
And ſince this ouly Book does affirm the blood to 
paſs forth and return through unwouted tratts , con- 
trary 80 the received way , through ſo many ages of 
years infifted npduv , and evidenced' by innumerable, 
and thoſe moſt famous and learned men, 1 was great- 
ly afraid to ſuffer this little Book,, otherwayes per- 
feft ſome years ago, either to cone abroad, or go be- 
youd Sea, left .it might ſeem an attion too full of ar- 
rogancy, if I had not firſt propanuded it to you, con- 
firm'd it by ooular teſtimony ,. anſwer'd your doubts 
and objectins , and gotten the- Preſidents verditt in 
wy favour ;, yet I was per{waded if I could maintain 
what I propoſed in the preſence of you and our Col- 
lege , having been famous by ſo many, and ſo great 
men, I needed ſo much the leſs to be afraia of 
others, and that only comfort , which for the love of 
the truth you did grant me, might likewiſe be hoped 
for from all who were Philoſophers of the ſame na- 
thre, For true Philoſophers, who are perfeflly in 
love with truth and wiſdom, ever find themſelves 
ſo wiſe, or full of wiſdom, or ſo abundantly [atufiet 
in their own knowleage , but that they give place to 
truth whenſoever, or from whoſoever it comes, Nor 
are they ſo narrow ſpirited to believe that ever any 
art or ſcience was ſo gbſolutely and perfeitly tanght 
in al' points, that there ts nathing remaining to the 
induſtry and diligence of others, fince very many pro- 
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#3 that the greateſt part of thoſe things which wa 
/ aſi » us The lee the things ' which we know 
vet. Neither do Philoſophers ſuffer themſelves ro be 
addified to the ſlavery of any mans precepts , but 
that they give credit to their own eyes 5, nor do they 
fo ſwear Allegiance to Miſtris Antiquity , as openty 
t0 leave, or in the ſight of all to deſert their friend 
Truth. For 4s they think them credulous aud idle 
people , who at firſt ſight do receive and believe all 
things, ſe da they take them for ftupia and ſenſeleſs, 
that will not ſee things manifeſt to the ſenſe, nor ac- 
kyowleage the light at mid-day; and do teach as well 
#0 decline the records of the Scepticks, as the folties 
of the rabble, or the fables of Poets. - Likewiſe, ak 
ſtudiows , good and honeſt men , do never ſuffer their 
mind ſo to be overwhelmw'd with the paſſions of indig- 
uation and envy, but that they will patiently hear 
what foall be ſroken in behalf of the truth, or una 
derfland any thing which 1s truly demonſtrated tg 
them: ; nor do they think it baſe to change their opi= 
»on, if truth and open demonſtration ſo perſwade 
them, and not think it ſhamefull to deſert their ers 
rors, though they be never ſo aucient, ſeeing they very 
well know that all men may erre , and mazy things 
are found out by chance, which any one may learn of 
another, an old man of a child , or an underſtanding 
man of a fool. 

But my loving Collegs, 1 had no deſire in this 
Treatiſe to make 4 great volume ," and to oftentate 
my memory , and labours, and my readings, in re- 
hear ſing , toſſing the works , names , pus. opinions of 
the Authors and writers of Anatomy , both becauſe 
1 do not profeſs to learn and teach Anatomy from 
the axioms of Philoſophers, but from Diſſeftions, and 

by from 


Dedicatozy; 
roms the fabrick, of Nature. As likewiſe that I do not 
endeavour , nor think it fit , to defraud any of the anci- 
ents of the honour due to them , nor provoke any of the 
moderns 5 ner do I think, it ſeemly to conteſt and ſtrive 
with thoſe that have been excellent in Anatomy, and 
were my teachers. AAoreover I would not willingly lay 
an aſper ſion of falſbood upon any that fs deſirous of the 
erath , nor blemifo any man by accuſing hin of an error , 
but 1 follow the trmth ouly, and have beſtowed beth my 
ins and charges to that purpoſe , that I might bring 
forth font which might be both acceptable to good 
men, agreeable to learned men, and profitable to litera- 
ture, Farewell moſt excellent Dottors, and favour 
Jour Anatomiff, 


WILLIAM HARPFET. 
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The Preface of Zachary Wood, 
-  Phylician at Roterdam, upon the 
Anatomical Exerciſe of DoRtor 
Willian Harwy, ; 


apes T is 2 memorable Story which is re- 
Fae Jated by one Aventine a Boian Wri- 
2 cr, That Bonifacims a certain Bi- 

/ \ V8 ſhop of Ments , -hearing V irgilius A 
5@ D Billiop of Salecbarg in a Sermon 
' which he niade before the' people of thoſe tirmes, 
; make mention of, thoſe men, whoſe footſteps tread 
: Oppolite to ours, was ſo much incenſed , that he 
; did not ſtick to accuſe Yirgi/ of Blaſphemy , as 
that having ſpoke of the Antipodes., bedid ſeem 
plainly co aim at another Chriſt; and having re- 

| lated the buſineſs to Urilio King of the Bois, he 
procured the Letters of Pope Zachary to Vrilio, 
and ſo Virgil was both condemned by the Kings and 

| the Popes Verdict. There is ſuch another Story 
related of Democritzs, This Demecritzs beinga di- 

| ligent ſearcher of the works of Nature , whilſt he 
was continually bulied in cutting up of creatures, 
he was thought mad by the Abaerirans , who pity- 
ing the Mans condition , called Hippecrares that ko 
| , A might 


a 


The Preface. J 


might give him Phyſick, and reſtore him to his loſt 


wits being. delired, he came in all haſt, and 


there he found Democritus cutting up of creatures, 
with which ſight being marvellouſly taken , he 
avouch'd , That all the Abaeritans were mad, and 
not 2 wiſe man but only Democrireus amonglht them, 
Now many men are like the 4baeritays , there are 


now many Bowfaces and Utilios who do traduce. | 


the new. inventions of. thoſe , who, -as it were by 
the great inſpiration of God, have beſtowed a 


their ftudies upon the ſearch and' knowledge of | 


things, as unprokitable, .and the force of a:cuſtom 


once ſetled is able to effe& ſomuch , that noman | 
in any barbarous place did ever ſeem to uſurp more | 
unlicenſed power. DoCor william Harvey,Kings | 


Phyſician , and profeſſor of Anatomy in the Col- 
ledg of Phylicians in Zondon , has ſet- out anew 
and unheard-of opinion concerning the motion of 
the heart, and circulation of the blood , which is 


briefly thus, Firſt the ear of the heart contraRs ir, 
ſelf; in that contraRion ir thruſts out the blood | 
contain'd in it into the ventricle of the heart, : 
which being 61d, the heart is dilated, and ſtraight. | 
wayes 1t contracts the ventricles and makes a pul. 
ſation, by which pulſation ir thruſts forth the | 


blood thrown into it into the arteries out of the. 
left ventricle, and our of the right into the lungs 


throughthe vena arterio/a, from whence.immediate-' | 


ly it 15 ſnatched into the left ventricle chrough the | 
arteria venoſa, and by it driven outintp the Aorra, | 
and ſo afterwards into the whole body through! 
the arteries 4 the blood ſo driven out into the ha» 
bit of the body, paſſes from the arteries again into! 
the veins, and returns into the ven4 cava, and.. 

from | 
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from it into the tight ear of the heart / and then 
into the right ventricle, and fo afterwards ic paſ- 
ſes through rthe-ſame circle as before, and ſo con- 
tinually , from whence he calls that motion of the 
blood Circulation. Truly a bold man indeed, 
\ Odiſturber of the quiet of Phylicians ! 
O ſeditious Citizen of the Phylical Common- 
Wealth! | 
Who firſt of all durſt oppoſe an opinion confirm'd 
for ſo many ages by the conſent of all , and deli- 
vered up in the monuments of ſo many Phylicians, 
and as tt were given from hand to hand to poſteri- 
ty, as if no man hadbeen wiſe in all ages paſt, In. 
deed they do very decently who worſhip antiquity 
as becomes them ; but it .is a thing unworthy in 
wiſe men who'do aſcribe wiſdom to antiquity, 
with no little wrong to poſterity, as if it were not 
common to all times , and-ro all men; for as La- 
Hantins in the '2 Book, of his Divine Conſtitutions, 
8 Chap. Becauſe they had'the precedency before 
us in time , they had not'theprecedency before us 
in wiſdom , which, if icbepiven to all alike, it 
cannot be foreſtall'd by thoſe that go before , bur 
is untouchable as the light and clearneſs of the 
Sun ; for as the Sun is the light of the eyes , ſo 
wiſdom is the light of mans heart. And truly , it 
thoſe by whoſe benefit and ſtudy we have the in-_ 
vention and conſtitution of Phylick , had been of 
the.ſame mind with theſe reprovers, & had thought 


; nothing worthy publiſhing bur whar had been ap. 


proved in the account and judgement of their An. 

ceſtors., ſuch refin'd and elaborate arts had never 

come to lighr , but the ancients knowins certijn]y 

that they had found vut many things, fome things 
7 


2 like- 


likewiſe they had not veriadly enquir'dinto,. and 


that forhe were to them perfectly, unknown, and 
believi geht the way of ſearching out-the trueh 
was not 


opp'd, bur guarded. for them by the: ex+ 
ample anddiligence of. antiquity , they did with 
ready minds endeayour- that they might cither-go 
on in the ſame. path. with them ,, or paſs beyond 
them in a further ſearch. They did as it were ad- 
vance the banner towards the ſearch of hidden 
cauſes, and went before us in. example, that we 
might follow them,,. for this is the liberty.of 'wiſ=. 
dom,that being oblip'd.to none, it's under its own 
command and juriſdiion,in her Common. wealth 
it's permitted. to abrogate , derogate , and ſcarch 
without prejudice,to any,which liberty if we take 
away we ſhall alwayes continue in, the cradleiof 
arts, nor will there he any thing-from'whenceiwe 
hope for their increaſe., or for anyithing: betrer 
than has been publiſhed, for whe: cauſe we do» 
require ,, that juſtice and courtelie: in judgement; 


may be given of us which-we afford to others ; 16 | 


the ſame thing be alwayes to: bethought and ſpo+. 


ken, it will not be Jawfall to: find" out! aniy(new» | 


thing ,, nor muft we take hold of what the very. 
ihing and reaſon it ſelf diQates to us; 'tis: ridicu-: | 
| 0v3 therefore to tread inthe ſteps of the Ancients, | 


: 


and alwayes to follow them. Nor does Galen ap- | 
prove of any Anatomical, Comment, unleſs it con-. : 
tain ſome new thing, Itis a. dull wit which is ſa»: 


risfed with that which others have invented, ſee-: * 


- 
p. 


ing all humane things are ſubjeRed- ro the ſharp-, 


neſs of the mind, The treaſures of. Nature are- 


# 


: 


* 
” 
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immenſe, and ber wiſdom. inexplicable, ſo thar-! 


rhoſe things which daily come abroad do prepare:! 
a way | 


4 ns mA... amo GAS} - art ao. aro an ae 


ET 2} 1 X 4 4 A 3. a. ered rd ti et 


- The Preface. LE 
amiy'to' ſearch'out thoſe things which f6llow ; 
for truth is drown*d' ina deeper well thin that 
ieſhould beidrawn onr fromn'thence'tn a few ages. 
It is true that £47»; ſail; That we were nor 
taught all things at one timeby 7Zapirer;, butchir 
a great many things do remiirt hid, of whit ome 
he will grant to us afterwards. Calex fays, thar 
the canning of Narure' in the fabrick of 'mans 
ox Fares) gh noe though great men have dili- 
gently and conſtantly fearched after ir, yet have 


they not found ir all our. 


Lowg 4, and divers travels in times change © 
Have better*d it , nor all thoſe whom we range ©, 
' ' Amongſt the Antients know what we do know, © 
** Young men ſome things to obſervation ove, * 


Therefore lince tobe wiſe, that is to ſay, to ſearch 
after the truth , 1s born with all men, they take a- 
way all wiſedom from themſelves who wichout any 
zudgement' approve of their forefathers inventi- 
ons,and are by them lead like Catrel, and do brag 
raſhly, chat they fee rhoſe things in them which 
they do not fee.- The' Comedy which uſes to be 
a&ed by the Players looks much like this. By a 
certain cheating Taylor, there was a piece of ecx- 
cellent cloath defcrib'd ro an idle and ſimple 
97. tr un of ſuch a colour, that it could 
not be ſeen by baſc begorren people or baſtards , 
therefore this Braggadochio defirous to buy, re- 
quires a light of the cloath 3 the Cheat preſent- 
Iy 25 a vuge piece having many els in it, bringsit 
out in both his hands, as the Merchants uſe to do 


here, turns down the folds, wonders at the fair- 
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Neſs of it, Praiſes it,and commends-it.to his buy- 
cr; this vain Braggadochio' was preſently tou- 
Ched with a ſuſpition that his Mother had played 
the Whore, yet ſhame hinder'd him to confeſs , 
therefore he ſayes that he ſees, and wonders at 
the cloath which he did not ſee, and indeed was 
not atall, and buyes it, and commands him to 
make him a Suit of it; then the Taylor began to 
be very merry , and jovial , divides the cloath , 
imitates wonderfully the noyſe of cutting it, 
and makes him up a garment of this fine unſeen 
and invilible cloath, receives his money, and gives 
it him. Believe me this fable in incredulous men 
without judgement is a true hiſtory , and no fa- 
blez they believe, and why ſhould not they give 
credit to Phylitians approv'd by the judgements 
of ſo many ages? yet they do not ſee, nor can 
they ſee, that which is not ; yer leſt they ſhould 
ſeem blockheads, they praiſe, admire, and buy; 
not only with expence of money , whoſe damage 
is tolerable, but even with the loſs of time and 
life, the damage of which can be redeem'd by no 
money, Truly,that I may ſpeak the truth, we muſt 
give leſs credit to authority, and we muſt reſtrain 
our aſſent, and belides authority look after rea- 
ſon too by the example and authority eyen of an- 
tient Philoſophers and Phylitians 35 and firſt of 
all by the example of that divine P/aro, whom 
C'icero {0 much eſteems, that he does not ſtick 
ſometimes to call him the Homer of Philoſophers, 
ſometimes a God, in whoſe Book, © fortunate 
Sir ( ſays Socrates to Polus a young man who in his 
d:ſcourte concerning a blefied lite produc'd teſti. 
mony ) you endeayour to convince me as Orators 

do, 


\. 


at 
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do, and as they do in tryals where they think that 
they foil one another when they bring many and 
famous Witneſſes for their Cauſe, and the Defen- 
dant brings none, or ſome one, lince this proof 
is of no conſequence towards the truth; for ma- 
ny times a man is unjuſtly oppreſs*'d , becauſe of 
the multitude of witnefles, and of thoſe too who 
ſeem to be of ſome worth and account : and ſo 

likewiſe in his Charmides. Nor is it to be: con- 

ſidered who ſpeaks , but whether truth be ſpoken 
or no; theſe and the like are every where in P/a- 

to. But let us hearken to Ariftor/e in this 511A, 

treading direQly in hisMaſters footiteps, who, as 
he did not ſpare any of the antienc Philoſophers 
no more did he Socrates and his Maltec Plato; for 
being to diſpute againſt the Ideas, he ſays, Though 
it be a hard queſtion, becauſe that thoſe who 
brought in the Ideas are our friends, yet it is ne- 
ceſſary for the retaining of the truth co take off 
their opinions, eſpecially they beingPhiloſophers; 
for albeit they be both gallant men, yet itisa 
gallanter thing to honour the truth beyond them. 
Shall not we ſay that it is here clearly ſer down 1n 
what eſteem the authority of the moſt grave Phi- 
loſophers is to be had > when Socrates cryes out, 
That Hippocrates and others witneſſes evidences 5 
and Ariftetle Cries out, That Socrates and Platas 
evidences, are not ſo much to be weighed and 
eſteemed as thoſe of truth and reaſon ;, eſpecially 
lince Cicers, a man of divine quickneſs of wit , 
and ſingular judgement, who for the many prayſes 
both of Plato and Ariſtotle may ſeem to have ſworn 
allegiance to them both, did not unwillingly turn 
£0 the haven of the Stoicks, leaving the Acade- 
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my of Plato, and the Lyceum' of Ariftatle. Io 
likewiſe believe that he would have pafled over to 
the Cynoſarges of the Cireneays , or the Gardens 
of the Epicureans, and the Schools of other Phi. 
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loſophers, with the ſame freedom,if he had found | 
or judged any thing in them worthy of his know- | 


ledge; as likewiſe calling back all learners from 
their credulous ſuperſtitions, by name he ad- 
moniſhes them that the evidences of Authority 
are not to be ſo much to be ſought for as the evi- 
dences of reaſon ; becauſe the authority of thoſe 
who teach is many times prejudicial to thoſe who 
learn, for they leave off to try any thing by their 
own judgment,they account that firm which the 
ſee to be ſo judged by him whom they approve of. 
For which cauſe let us compare true principles of 
Phyſick , though new, wich the opinions of the 
Antients , for here we ſhall find many things dif- 
agreeing; let us try the Anatomical exerciſe of 
Harvey,let us ſee what that will help us : nor let 
us longer imitate theSepias, for as thoſe who when 
they find that rheFiſhermen arein purſute of them 
throwing out ink, which they have inſtead of 
blood, darkning the water, hide themſelves,and do 
as it were {top and block up the Fiſhermens way; 
nor let us need to be ſo preſs'd and conſtrain'd by 
truth, light, firm and conſtant reaſon, for that 
troubled water will ſettle at ſome time , time will 
blor out the inventions 8f opinion, and confirm 
the judgments of truth. We have a very remark3- 
ble rryal of this in a very famous man,YopiſemFor- 
trnatus Plempins, Door of Phylick and Arts 1n 
the Univerlity of Zovain, and prime praQitioner 
there, whole opinion of Harzey we thought 
hit 
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| fit here to ſet down , which he gave in his 2 Book, 


concerning the Foundation of Phylick , Chap. 7. 
theſe are his words , Englaud of late hath brovghe 
forth a new opinion concernins the motion of the 
beart, which william Harvey hath publiſhed-in 2 
little Book purpoſely ſet out by him ; he builds 
his opinion upon very plauſible reaſons, infomuch 
that it js allowed by many learned men at this 
day, and he is call'd as by a title of honour 
by one of his own Countreymen , the fur- 
rounder of the little World , ro- diſtinguiſh 
him from another Engliſhman who firſt wenr 
about the greater World. This invention did 
nox pleaſe me at firſt, which 1 did teſtifie both 
by ſpeech and writing againſt it, but after- 
wards when I did moſt earneſtly endeavour to 
refute and explode 'it , I was refuted and ex- 
ploded my ſelf, ſo much are his reafons not 
only perſwading but — ; but C_ 
did 1 examine it all, and in fome dogs, difle&. 
ed by me for that end, found it to be very 
true , being likewiſe advis'd to do this by 4 


molt famous man, Wales, Profeſſor of Leyaen, 


whoſe candid and ſetled judgement I do much 
eſteem, and in this buſineſs am much engaged 
to him, Here's a great change in his judge- 
ment. Hence I begin to hope for equity in 
others, that laying alide all hatred, and ac- 
knowledging their error, they will ar laſt with 
Plempics begin to think well of Harvey. Ir 
is a lign of a malicious and wicked mind to 
be dejighted with errour, to hate light, to 
follow darkneſs, to calumniate the induſtry 
of good men, which fault belongs only to 

very 
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very filthy and vile perſons 3 vile we may ſay; 
| not a good nature, nay, no follerable or 
bigh diſpolition was ever tainted with this ble- 
miſh, Search antient times, ſearch ours, you 
ſhall nor read, hear, nor fee , any other 
than melancholly and malignant natures, which 
Saturn has blaſted with his conſtellation, en- 
vious to others, and diltrutful of themſelves, 
prone and made apt to this vice. Do not you 
ſee that thoſe lirtle dogs which bark at gueſts, 
do not touch wild beaſtz? ſuch men as thoſe 
are worſe, being only born to wound and 
yex people 3 bora I ſay, for really they 
do ſo lean and encline to that vice, that they 
are never at reſt but when they diſturb 0- 
thers. If his reprovers ſhould ſay, William 
Harvey has obſerved, and found fault with 
the errors of the antients , they ſhould indeed 
ſay true but they ſhould ſay much truer if they 
ſhould add, Filiam Harvey by his long and ſtu- 
dious obſervation, and meditation of things in A- 
natomy , has propounded the means to take away 
all Thorns, Flints, and other impediments out of 
the way of Phylick, that the journey of ir might 
be plain, eafie, quick, and ſtreighr, that not only 
the attainment to the truth and underſtanding of 
Phyſick,bur alſo to the profit and fruit of it mighe 
be more ealie. The wiſdome of Socrates 15 known 
well enough by the Oracle of Apollo , amongſt 
whoſe praiſes that was remarkable,and the chief, 
to refer the ends of liberal arts to the fruit of 
mans life,that men being inſtruted by theſe arts, 
might more ealily and more readily adviſe con- 
ccraing the tranſaRing of buliaeſs,and more po 
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dily execute and perform them; our Harvey had 
this end before*his eyes, he open'd only the truth 
and fruit of the art of Phylick ; for he ſaw thar 
there was a great gleaning left, that many things 
remain'*d in the wild acres of Nature hitherto un- 
touch'd and unpaſſageable, into the. poſſeſſion' of 
which , as to an empty place , wiſe men might 
come ; but Harvey did not truſt other mens wri- 
tings, but his own faithful eyes, the trueſt repor- 
ters ofAnatomy,becauſe Anatomy is better gain'd 
by ocular inſpe&tion than by long reading, and 
profound meditation:;None 1s forc'd toſwear alle- 
Siance to a Maſter, whom nevertheleſs we likewiſe 
truſt after experience. Enpompxs 2 lingular good 
Limner being asked whom of all thoſe that werit 
before him he chiefly followed, it is reported that 
be ſaid, ſhowing a multitude of men, Nature her 
ſelf was to be imitated, not the Artificer, This 
fame Harvey perform*d ſo much, and has arrived 
ſo far by ſearching of Nature, that he, juſt like 
Archimedes, when he found out that the Coronet 
of Gold was mixt with Brafs , he cryed aloud, I 
have found it, I have found it. This 1s a true and 
hallowed Law of antient Philoſophy, Plato*s my 
friend, and Socrates too, bur Truth is more my 
friend than they both, Wherefore let ipſe dirit 
never be held here,let no excellent mans Authori- 
ty be brought for an Argument, let no opinion 
have a prerogative, but ler the becter bear it away. 
Laſtly, whilit others endeavour to defend Anti- 
quity,let us,together with Harvey, plead Truths 
cauſe , Let us approve thoſe things which are a- 
greeable to truth, and reje& thoſe things which 
arc contrary to it; weighing and eſteeming the 1n- 
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yentions of antiquity.not-1in the ſcale of Anx 
tiquity, but in the ſcale of . Truth,. To this pur- 
poſe we have again ſet [forth ,Herveys Anatomi- 
cal Exerciſe, whichin the year 1648 was ſet ouc 
at Francfort,very faulty by the Fault of the Prin- | 
ter, which the Aughor ofticomplain'd of, finding 
that the calamnies of his reprehenders bad their 
beginning from thence, who not underſtanding 
what he ſaid, did take them ill, and endea- 
your'd to traduce him publickly 5 I fay we have 
ſet it forth , and have taken a greatdeal of pains, 
that ſo much as was poſlible all things intricate, 
confuſed,, or unperfe&t being taken away, that 
ſame exerciſe might come forth mended and re- 
ſored, ip this buſineſs having had the help of moſt 
Jearned De Back, our intire Colleg, whoſe judg- 
ment we do much eſteem. But that we may 
fold up the' ſails. of this our preface , let us i- 
mitate Antiquity.' in honoring the inventors of 
things. Truly, in former time the invention 
of Phyiick- was ſo admirable, the experience of 
it ſo ſecret, that the Authors of it were cither 
plainly cſteem'd Gods, as Apollo and his Son e£/- 
culapizs , or elſe they were thought worthy of 
Divine honour, as A/clepiades whom the 1[yrians 
receiving as a God, lid equal in honour to Here -| 
cules, Truly 1 do not approve all that Anti» : 
quity hath done, yer truly I do praiſe their 
affection and judgment, having rightly thqughe, 
and judged, no reward ſufficiently worthy to be 
paid to the inventors of the art of Phylick, There. 
fore let Harvey be amongſt us an perpetual 
eſteem , by whoſe learning we have a way open'd 
to ſee fo greata light of che Art of -Phylick, to 
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love and to imitate it. Let us freely attribute 
the modeſt commendation of the Son of Syrach 
concerning his own work, to Harvey : I wat- 
ched law of all, as he thar gleans ears after the 
Reapers, I have profited through Gods Grace, 
T have fill'd the Winefat ; Conlider that I-have 
not taken pains for my ſelf, but for all thoſe 
which love learning, | AT 
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The INDEX of the CHAP- 
TERS. 


" He Proem , goes before , by which it 1s demonſtra- 
ted , that thoſe things which have hitherto been 
written of the motion and uſe of the heart and arteries, 


are not firm. B pag, 
Chap. I. The Cauſes for which the Author was mov'd 
ro write. | IF, 
Chap. 1I. what manner of motion the heart has inthe 
Diſſettion of living Creatures. I7. 
Chap. III. What manner of motion the arteries have in 
the Diſſettion of living creatures, 21, 


Chap. I'V. hat manner of motion the heart and cars 
have in the Diſſettion of living creatures. 24. 
Chap. V. The attion , motion , and funition of the 
heart. 30, 
Chap. VI. By what wayes the blood is carried ont of the 
vena Cava into the arteries, or ont of the right ven- 
ericle of the heart into the left. $4; 
Chap. VII. That the blood does paſs ont of the right 
ventricle of the heart , through the Parenchyme of 
the lungs into the arteria venoſa , ard left ven- 
tricle, 42, 
Chap. VIII. Of the abundance of blood paſſing through 
the heart ont of the veins into the arteries , and of the 
Circular motio: of the blocd, 49. 
Chap. 


INDEX. 
Chap.IX, That there is a Circulation of the blood from 
the confirmation of the firſt ſuppoſition. 53. 
Chap, X. The firit ſuppoſition (f the abundance of 
blood which paſſes throughout the veins into the arte- 
ries, and that there 1s a Circulation of the blood ) is 
wiflicated from objeltions , and u further confirm*d 
by experiments. 60. 
Chap, XI. The ſecond ſuppoſition « confirm*'d, 63. 
Chap. XII. That there us a Circulation of the blood 
rom the confirmation of the ſecond ſuppoſition. #72. 
Chap, XIII. The third ſuppoſition is confirm'd ,, and 
that there 1s a Circulation of the blood frans the third 


ſuppoſition. 75. 
Chapi-XIV. The concluſion of the demonſtration con- 
cerning the Circulation of the blood. $1. 


Chap. XV. The Circnlation of the blood u confirw'd by 
likely reaſons. 2; 
Chap. XVI. The Circalation of the blood ts confirm'd 
by-the conſequentes of it, | 86. 
Chap. XVII. The motion and Circulation of the blood 


' #8 confirm'd by thoſe things which appear in the heart, 


and which are clear from Diſſettions in Anatomy, 93. 
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' Bywhich is Demonſtrated, that thoſe things which 


are already written concerning the motion and uſe 
of the Heart and Arteries, are not firm, 


DT will be worth our while, Teeing we are 
SB thinking of the motion, pulſe, uſe, ati- 
on, and utility of the heart and arteries, 
firſt to unfold ſuch things as have been 
D publiſhed by others 5 to take notice of 


' thoſe things which have been commonly ſpoken , and 


taught, that thoſe things which have been rightly ſpo- 


ken may be confirmed, and thoſe which are talſe both 


by Anatomical difſeRtion, manifold experience, and 


diligent and accurate obſervation,may be mended. 


Almoſt all Anatomiſts, Phylicians, and Philoſophers 
to this day, do affirm with Galen, that the uſe of Pul- 
fation is the ſame with that of Reſpiration, and that 


; they differ only in one thing, that one flowsfrom the 


: Animal faculty, and the other from the Viral , being 
'alike in all other things, either as touching their uti- 
!lity, or manner of motio”». Whence they affirm, ( 35 
' Hieronywn, ab Ag. p. in his Book of Reſpiration, whicit 
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he has newly ſet out ) Becauſe that the pulſe of the 
heart and arteries is net ſuffictent to fan ,” and refrige- 
rate, that the /»ngs were made about the heart. Hence 
it appears , that whatſoever thoſe in former times did 
ſay concerning the Syſfole and the Diaſtole, concerning 
the motion of the heart and arteries, they ſpoke it inre- 
Jation to the /angs, 

Bur (ince the motion and conſtitution of the hart is 
diffcrent from thar of the {/ungs, and the motion of the 
arteries different from that of the breaſt, it is probable 
that divers uſes and utilities ſhould follow , and that 
the pulſe of the heart,and the uſe of it, as likewiſe that 


of the arteries , ſhould differ much from the pulſe and | 


uſe of the breaſt and /aygs. For if pulſe and reſpirati- 
on do ſerve for the ſame uſe , and that the arteries do 
receive the air into their concavities in the Diaftole, as 
they commonly ſay , and that in their Sy/o/e they ſend 


out fumes through the pores of the fleſh andskin ; as | 


likewiſe that in the ſpace betwixt the Syfole and Diaftole 
they do contain air , and that every time they do ei- 
ther expell Air, or Spirits, or Fumes5 what will they 
then anſwer to Gale? who wrote a Book, that blood 
was naturally contain'd in the arteries , and notbing 
but blood, that there ts neither Spirits, nor Air, as 


from Reaſons and Experiments in the ſame Book we | 
may ealily gather. And if in the Diaftole the arteries 
are fill'd with Air which they take in , and chat in a 
greater pulſe there enters a greater quantity of Air ; | 


It will folſow , that whillt there is a great pulſe if you 


dip your whole body into a bath of Water or Oyl, | 
that the pulſe ſhall either be leffen'd , or much ſlower, | 
fince it is a hard thing for the Airto paſs through ne 


body of the bath which encompaſſes them, and get in- 
eo the arteries, if notaltogether impoſlible, Likewiſe! 
fince all the arteries, as well thoſe which lye tend 
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The P2oeme. 2 
as thoſe which are next to the skin, are diſtended with 
the ſame ſwiftneſs, how can the Air ſo freely,ſo ſwift- 
ly, paſs through the skin, fleſh, and habit of the whole - 
body,into the depth, as it can through the skin alone ? 
And how ſhall the arteries of Embryons draw the Air in- 
to their concavities through their mothers belly, and 
the body of the womb ? And how ſhall Whales, Dol- 
phins, and great Fiſhes , and all ſorts of Fiſhes in the 
bottom of the Sea, take in the Air , by the ſwift pulſe 
in the SyFole and Diaftole of their arteries, through 
ſuch a great maſs of water ? But, to ſay that they ſup 
up the Air implanted in the water, and 'do return 


their fumes into it, isnotunlike a fition. And ifin 


the Syſftole the arteries do expell their fumes out of their 
concavities through the pores of the fleſh and skin, 
why not the Spirits likewiſe , which they ſay are con- 
cain'd there too, ſince Spirirs are much thinner then 
fumes? And if the arteries do receive the Air both in 
the Sy/fole and the DiaFole, and return it, as the /ungs 
do in reſpiration , why do not they do this in infli- 
ing of a wound when an arterie is cut? In the cutting 
of the wind-pipe by a wound it is clear , that the Air 
does enter and return by two contrary motions. But 
it is clear in the ſetion of an arrerie, that the Air is 
thruſt out with one continual motion, and the Air 
does not enter and return. It the pulſe of the arteries 
do refrigerate the parts of the body , and cool it, as 
the lungs do the heart it ſelf , how do they ſay that the 
arteries do carry the blood very tull of vital Spirits in- 
to all the parts which do nouriſh the heat of the parts, 
wake it when it is aſleep , and recruitit being-ſpent ? 
and how comes it to paſs, that if you tye the arteries, 
the parts are not only numm'd, cold , and look pale, 
but-at laſt leave off co be nouriſhed ? which happens, 
according to Galen , becauſe they are alſo depriy'd or 
B 2 | tha 
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that heat, which did flow from above out of the heart : 
Since it is clear from hence, that the arteries do rather 
carry heat to the parts, then cooling or refrigeration. 
Belides, how ſhall the Diafo/e, both draw Spirits from 
the heart to warm the parts, and likewiſe draw cold 
from outwards? Further, although ſome affirm, that 
the lungs, arteries , and heart do ſerve for one and the 
ſame purpoſe , Yet they ſay that the heart is the ftore- 
houſe of the Spirits, and likewiſe that the arteries do 
contain Spirits and ſend them abroad . bur contrary 
to the opinion of Co/ambus, they do deny that the /u»gs 
do make any Spirits 'or retain them. But likewile 
theſe men affirm with Galen againſt Eraſifratus that 
blood is contain'd in the arteries, and not Spirits. 
Theſe opinions ſeem to quarrel with one another, and 
to refute each the other, inſomuch that all are not une 
deſervedly ſuſpeRted. It is manifeſt that the blood is 
contain'd in the arteries, -and that the arteries alone do 
carry out the blood, both by the Experiment of Gales, 
as likewiſe by the cutting of an arterie in wounds, 
( which Galen 1n his Book , that blood is contain'd in 
the arteries aſhrms, and in very many places ) that by 
a great and forcible profuſion the whole maſs of blood 
will be exhauſted in the ſpace of half an hour, The 
Experiment of Galen is thus, Bind the Arterie at both 
enas with alittle cord , and cutting it up in length, in the 
middle you ſhall find , in that place which i comprehended be- 
twixt the two ligatures , nothing but blood , and ſo does he 
prove that it conta.us oxly blood. Whence we may argue 
likewiſe in the ſame manner , If you find the ſame 
blood in the arteries which is in the veins, being bound 
and cut up after the ſame manner, as I have often try- 
ed indead men , and in other creatures , by the ſame 
reaſon we = likewiſe conclude , that the arteries do 
contain the ſame blood which the veins , and nothing 
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but the ſame blood. Some whilſt they endeavour to 
diflolve this difficulty , affirming that it is Arterial 
blood and full of Spirit, they do ſilently grant that ir is 
the function of the arteries to carry the blood from the 
heart into the whole body, and that the arteries are full 
of blood. ( For the blood that has Spirit is no leſs 
blood. ) Likewiſe no man does deny that the blood, 
as it is blood, and flowes in the veixs, is imbued with 
Spirits. Albeit the blood in the arteries do ſwell with 
greater ſtore of Spirits , yet thoſe Spirits are to be 
thought inſeparable from the blood, as thoſe which 
are in the veivs, and that Blood and Spirit make one 
body , as whey and butter in milk, or heat and water 
in warm water, by which the arteries are fill'd, and the 
diſtribution of which body from the hear: the arteries 
do perform , and this body is nothing elſe but blood. 
But if they ſay that this blood is attracted out of the 
heart into the arteries by the Diaftole of the arteries, 
then they ſeem to preſuppoſe that the arteries by their 
own ditten{ion, are fill'd with that blood, and not 
with the ambient Air as before, bur if in the Diafole, 
they ſhall rogether receive the blood, the air, the heat, 
and the cold at one time; that is improbable. Fur- 
ther, when they do affirm that the Diaftole of the heart 
and arteries is at one time , and ſo their Syſo/e, one of 
theſe two will be inconſiſtent, For how ſhall ewo 
bodies ſo nearly joyn'd together, whilſt they are di- 
tended, one of them draw from the other , or when 
they are contracted at onetime, how ſhall one receive 
any thing from the other? Over and above, it may be 
perchance impoſlitfſe, that any body ſhould fo arrrat 
into it ſelf, as that it ſhould be diſtended, ſeeins ro be 
diſtended is to ſuffer, unleſs it do as a ſpunge return- 
ing to its @wn natural conſtitution after external con- 
ſtriction, It were a hard thing to feign chat any ſuch 
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thing could be inthe arteries, But I believe I can ea» 
ſily demonſtrate, and have heretofore demonſtrated 
that the arteries are diſtended , becauſe they are fill'd 
like Satchells or baggs, not becauſe they are blown up 
like bladders. Yet notwithRanding Galens Experi- 
ment, in his Book, that blood 1s contain'd in the arte- 
ries, is otherwiſe, after this manner. He did cut the 
arteric being laid open in length , and into the wound 
he thruſt a reed or a hollow pipe and ſtop'd the wound 
that the blood could not leap out. Fo long ( ſaycs he) 
as the arteric zs thus, all of it will beat, bat ſo ſoon as with 4 
thred you have above the arteries and pipe contratted the tu- 
nicle of the arterie with a nooſe , and ſtop'dit with heed, yon 
ſha'l not ſee the arterie beat any more above the nooſe. I have 
neither tryed this Experiment of Galexs, nor do I 
think it can be tryed and the body kept alive , by rea- 
ſon of the preruption of the blood out of the arterie, 
nor can the pipe cloſe the wound without a /igatre ; 
nor do I doubt but that the blood will ſtream turther 
through the concavity of the pipe. Nevertheleſs Ga- 
len by this Experiment ſeems to prove, that the pulli- - 
fick faculty flows through the twricles of the arteries 
from the heart, and that the arteries whilſt they are di- 
ſtended by the pullifick faculty are fill'd, becauſe they 
are diſtended as bellows, not diſtended becauſe they 
are fili*d like baggs. But the contrary is manifeſt, 
both in cutting of an arterie, and in wounds : For the 
blood is poured out of the arteries with a forcible leap. 
ing, ſometimes farther, ſometimes nigher, leaping by 
fits, but the leaping of it is alwayes 1n the Diaftole of 
the arteric , not in the Sy/fole. By which it appears 
clearly, that the arterie is diſtended by the impullion 
. of blood. For of it ſelf it cannot by its diſtention 
throw the blood outaſo far, it ſhould rather attra&t 
Airinto it through the wound , according to thoſe 
things 
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ings which are commonly ſpoken. Nor let the 
thickneſs of the arterial tanicles coſen us in that, that 
the pullifick faculty lows from the heart by the ewunicles 
theraſelves ; for in ſome creatures arteries do differ 
nothing from veins, and in the moſt, remote parts of a 
man , and the diſſeminations of the arteries, as 1n the 
brain, hand, &c. no body can diſtinguiſh an arterie 
from a vein, for they have both the ſame twnicles, Be- 
ſides in an Arevri/m, which is begot by the arrolion or 
inciſion of av arterie it has the ſame pulſation with an 
arterie, and yet it has not the twnicle of an arterie. 
Moſt learned &io/ax doth witneſs this with me in his ſe- 
venth Book. Nor let any man believe, thatthe uſe of 
palſe and reſpiration is one and the ſame, becauſe 
that the pulſes are greater, more frequent, and ſwift. 
er , for the ſame cauſes as reſpiration is , to wit with 
running , anger, bathing , or any other thing which 
heats, For not only that Experiment is falſe ( which 
Galen endeavours to convince) that by immoderate 
repletion the pulſes are greater, and breathing leſſer , 
but likewiſe in boys, pulſes arc frequent, and reſpira- 
tion the while very ſeldome. Likewiſe in fear, care, 
and anxity of the mind, asalſo too in ſome feavers the 
pulſes are ſwift and frequent, and reſpirations more 
ſeldome. Theſe and the like inconveniences do follow 
upon the opinions which are fet down concerning the 
pulſe and uſe of the arteries. Likewiſe thoſe things 
which are ahrmed concerning the pulſe and uſe of the 
heart are no leſs entangled with very many and inex- 
tricable difficulties. They do commonly aſhrm that * 
the heart is the {tore-houſe and fountain of vital Spi- 
rit,by which it gives life to all the parts, and yet they 
deny that the right ventricle makes Spirits, but only 
gives nouriſhment to the /#»gs ; from whence ſay they 
fiſhes have no right ventricle of the hearr, and indeed in 
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thoſe which have no /«ngs it is wanting , and that the 
wh ventricle of the heart was meerly made for the /zxgs 
aKe, | 
I. Why I beſeech you? lince the conſtitution of 
both the ventricles-is alike, their fibers fram'd alike, and 
ſo of their tendens , Portals, veſſels , ears, and both of 
them are found full of blood in difſe&tion, alike black- 
iſh, alike knotty : why 1 ſay ſhould we think that they 
were appointed to ſuch diverſe different* uſes , ſeeing 
ation, motion, pulſe, is the ſame in both ? If the 
three three pointed portals in the entry of the right ver- 
tricle , be a hinderance of the return of the blood into 
the vena cava , and if thoſe three ſemilunary portals in 
the orifice of the arterioſa vena were made to hinder the 
' regreſs of the blood; lince they are ſo likewiſe 1n the 
left ventricle , ſhall we deny that they were likewile 
w_ to hinder the egreſs and regreſs of the blood 
there? | 
2. And lince they are almoſt — after the 
ſame manner, both in their form and polition in the 
teft as in the right, why do they ſay that here they hin- 
der the egreſs and regreſs of the Spirits, and in the 
right hinder the egreſs and regreſs of the blood ? this 
{ame orgax does not ſeen to be fit ro hinder the motion 
of the blood and Spirits alike. | | 
2+ Andhow is it probable, as Realdus Columbus does 
obſerve , that there needs ſo much blood to the nutri- 
tion of the /znps,lince this veſſel, (that is to ſay) the ve- 
»a arterioſa, 1s bigger then both the branches of the di- 
{tributives deſcending into the'crural vein ? © 
4. And I beſeech you ſince the /»»gs are ſo near, 
and the veſtel is ſo great, and they in continual mori- 
On, what needs the motion of -the »ipht ventricle, and 
wiat is the matter that nature 'for the nourithing of 
the /z»ss was forc'd to joyn another ventricle to the 
&eart ? : : | When 
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When they ſay that the left ventricle draws matter 
out of the lungs, and the right boſome of the hearr, to 
make Spirits , thar is to ſay air and blood , and does 
likewiſe diſtribute the ſpirituous blood into the aorte, 
and that fumes are ſent back by the Yeral arterie into 
the l«ngs , and the Spirits into the aorta , what is it 
that makes the ſeparation , or how comes it to pals, 
that ſpirits and fumes paſs ſometimes hither ſometimes 
thither without permiſtion and confuſion ? it the 
three-pointed mitre-faſhioned portals hinder not the 
return of fumes into the /#»gs , how ſhall they hinder 
the return of air 2 And how ſhall the half- moon portals 
hinder the regreſs of the ſpirits from the aorta, the Di- 
aſtole of the heart purſuing ? and by what manner of 
way do they ſay that the ſpirituous b:ood is diſtributed 
through the Yeral arterie into the lungs out of the /eft 
ventricle, and that the three-pointed doors do not hin- 
der? ſeeing they athrm that the air does enter through 
the ſame veſſel out of the /»ng- into the Y/eft ventricle, 
ro the regreſs of which they would have theſe three- 
pointed doors to be a hinderance, Good God bow 


" ſhall the three-pointed doors hinder the regreſs of air 


and nor of blood ? Further they having deſtined the 
vena arterioſa being a large veſſel, made with the ramicle 
of an arterie, for one only and aprivate uſe, that is to 
fay to nouriſh the !wags, Why do they affirm that the 
Venal arterie being ſcarce ſu big, having the rwnicle of a 
vein ſoft and looſe, to be made for more uſes , to wit 
three or four ? For they will have the air paſs through 
ir, out of the /zngs into the left ventricle, and they 
will bare the fumes likewiſe to return through it our. 
of the kearr into the lungs, they will have a part of the 
ſpirituous blood to bediltributed by ir, tor there- 
irelhing of them : They will have theſe to ſend fumes 
from the hearr, and the other to ſend air to the _— 
| c 
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the ſame pipe , when notwithſtanding nature did not 
ofe to frame one veſſel, and one way, for ſuch con- 
trary motions and uſes, nor is it ever ſeen to be ſo. 

It they do affirm that fumes and air do go and re- 
turn by this way , as through the tranſpirations or 
Bronchia of the liver , why cutting up the arteria veneſs 
can we find neither air nor fumes ? And whence is it 
that we ſee that arteria venoſa alwayes full of thick 
blood, and never full of air, lince we ſee air remain- 
ing in the /ungs ? 

1f any would uy the Expegjnent of Galen, and cut 
the windpipe of a dog being yetUlive, and forcibly fill 
the /»»gs; with air , and being filled bind them ſtreighr, 
afterwards cutting up his breaſt he ſhall find great ſtore 
of air in the /zygs, even to their utmoſt ranicle , but 
nothing in the arteria venoſa, nor in the /eft ventricle of 
the hearr., Bur if ina living dog either the heart did 
artraQ it, or the gs did pulſe ic through, they 
ſhould do it much more in this Experiment, Yea in 


the adminiſtration of Anatomy blowing up the lungs of | 


a dead body , who doubts but the air would enter chis 
way, if there were any paſſage ? But they do ſo much 
elteem the uſe of this arreria venoſa for the conveying 


of air from the /x#ngs to the heart , That Hier. Fabr. ab | 


end. does aflert, that the lungs were made for 


this veſlels ſake , and that it is the chiefeſt part of the | 


luvgs. 

But beſeech you, if the arteria verſa had been made 
for the conveying of air, why has it the conſtitution 
of a ven ? | | 

Nature would ſtand more in need of pipes, and of 
angular ones, indeed ſuch as the Bronchia are , that 
ſhould be alwayes open, and never lye flat, thar = 


We _ k 


might be altogether yoid of blood, leſt the wetneſs 


ſhould hinder the paſſage of the air, as it is manifeſt, 
( when 
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The P2oeme. I 
( when the /»»gs are diſeas'd by the ſtuffing or leaſt en= 
try of flegm into the Broychia) when we make a whilſt. 
ling or a noiſe in our breathing. 

That opinion is leſs tolerable, which ( ſuppoſing 
that an airy and bloody matter is neceſſary for the ma» 
king of vital Spirits) does afſert, that the blood is 
drawn through the hidden porcs of the yeaiaſtin of the 
heart , out of the right vextricle into the /efr, arid that 
the air is drawn through a great veſlel , the arteria ve- 
no[a, out of the /wrgs ; and for that cauſe, that there 
are more pores in the /eptwm of the heart, fitter for the 
production of the blood. But by my troth there are 
no ſuch pores, nor can they be demonftrated. 

For the ſubſtance of the /eprm of the heart is thicker, 
and more compa. then any part of the body , except 
the boxes and werver, Burt if there were holes, how 
were it poflible, ( lince both the ventricles are diſtends 
ed at one time } that the one can draw any thing 
from the other , or that the /eft can draw blood from 
the right ? And why ſhould not I rather believe that 
the right draws Spirits from the /eft , then that the left 
through the ſame holes ſheuld draw blood from the 
right ? Burt it is truly wonderfull and incoherent, that 
at the ſame inſtant the blood ſhould be moſt conveni- 
ently drawn through hidden and obſcure paſſages, and 
air through very open ones, And why, I beſeech 
you, have they their refuge to hidden, invilible, incer- 
rain, and obſcure pores for the paſlage of the blood 
into the /eft ventricle , when there is ſuch an open way 
through the arteria venoſa? Truly it is a wonder to me, 
that they would rather invent or make a way through 
the /eprxm of the heart, which is groſs, thick, hard, and 
moſt compa, then through the patent Vas Yenoſun, 
orelſe through the ſubſtance of the /u»gs , thin, looſe, 
moſt ſoft and ſpongious, Belides, if the blood could 
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aſs through the ſabſtance of the ſeptum , or be imbib'd 
by the ventricles}, what need were there of the branches 
of the Coronal arterie divided for that purpoſe > Which 
is very worthy to be obſerv'd, if in a Birth ( when all 
things are thinner and ſofter) Nature was forced to 
bring the blood through an oval hole, out of the Yena 
Cava through the Arteria Venoſa, how can it be poſh- 
ble that ſhe ſhould paſs it ſo conveniently , and with 
no trouble , through the ſeptum of the heart , being 
now made thicker after growth ? 

Andreas Laurentins in his Lib, 9, Chap, 11. Dauaſt. 12. 
being back'd with the authority of Galen, and the ex- 
perience of Holerizs, athrms, that whey, and the at- 
ter, out of the cavity of the brelt , being ſupp'd up by 
the Arteria Veneſa, can be expe{led through the /efe ven- 
tricle Of the heart and the arteries , together with the 
Urine and the Excrements ; As likewiſe tor the confir- 
mation Of it he relates the Caſe of a certain Melancho- 
ly man , who was freed from a Paroxiſm by the emiſhi- 
on of troubled, ſtinking, tart ”rine, by which kind of 
diſeaſe at laſt dying, and diſleRting the body, no ſuch 
ſubſtance as he piſs'd, did e:ther appear in the bladder 
or in the 7eins, any where , but a great deal in the /eft 
ventricle of the heart , and concavity of the breaſt, 
whence he waunts that he foretold the cauſe of ſuch di- 
ſeaſes. But | cannot chuſe but wonder , ſince he had 
crab and foretold that Heterogeneous matter could 

e evacuated by the ſame paſſage , that he either could 
not or would not ſee or aftirm, that through the ſame 
wayes the blood could be conveniently , according to 
Nature , brought out of the langs into the left 
ventricle. | 

Therefore from theſe , and many 'ſuch things as 
theſe , it is clear, that thoſe things which are before 
ſpoken by former Authors, concerning the motion and 

uſe 


1 
: 


... as 
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| | uſe of the heart and the arteries, do either ſeem in- 


convenient or obſcure, or admit of no compoſlibi- 
lity, if one do diligently conſider them ; there- 
fore it will be profitable to ſearch more deeply 
into the buſineſs, and to contemplate the motions 
of the arteries and heart, not only in man, but 
alſo in all other creatures that have a hears ; as 
likewiſe by the frequent diſleRion of living things, 
and by much ocular teſtimony to diſcern and ſearch 
the cruth, K; 
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ANATOMICAL 


E XE RCISE & 


CONCERNING 


The motion of the Heart , and 
Blood, in Living Creatures, 


—— a_ 


—— — ——_— 


CHAP, I. 
The Cauſes which mwovy'd the Author to write. 


&&Q8S Hen firſt I applyed my mind, to obſerva. 
© tion, from the many diſſeCtions of Li- 
ving Creatures as they came to hand, 
A that by that means I might 6nd out the 
S> uſe ofthe motion of the Heart and things 
conducible in Creatures 5 1 ftraight- 
wayes found it a thing hard to be attained, and full of 
difficulty , ſo with Fracafforizs I did almoſt believe, 
that the motion of the Heart was known toGod alone : 
For neither could] rightly diſtingu.ſh, which way the 
|  Diaaſiole 
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36 Anatontical Exerciſes 
D5aftole and Syſtole came tO. be , nor when nor where 
the dilatation and conſtrifion had its exiſtence, And chat 
by reaſon of the quickneſs of the motion , which in 
ſome creatures appeared in the twinckling of an eye; 
like the pafling of Lightning , ſo that 
ſometimes the Syſfole did preſent it ſelf 
ro me from this place, and the 'Diaftole 
from that place , ſometimes juſt contra- 
ry , ſometimes the motion was various , ſofqetimes 
confus'd : whence I was much troubledin mind, nor 
did I know what to reſolve upon my ſelf, or what bes 
lief to give to others 3 nor wonder'd I at that which 
Andreas Lanrentius writes, That the motion of the 
heart, was as the; ebbing and flowing of Ensripxs to 
Ariftotle. Art laſk uling daily more ſearch and dili. 
pehce , by often looking into'many and ſeveral ſorts 
of creatures, I did believe I had hit the nail on the 
head, unwinded arid freed my (elf from this Labyrinth, 
and thought I had gain'd both the motion and uſe of 
the heart , together with that of the arteries, which 1 
did ſo much delire : Since which time I have not been 
afraid, both privately to my friends, and publickly in 
my Anatumy Le&ures to deliver my opinion. 

Which, as it commonly falls out, pleaſed ſome, 
and diſpleaſed others, Some there were that did check 
me, ſpoke harſhly, and found fault that 1 had depart- 
ed from the precepts and belief of all Azatomiſts ; O-, 
thers avouching that it was a thing new , worthy of 
their knowledge, and exceeding profitable , requir'd 
it to be more plainly delivered ro them. At laſt, 
mov'*d partly by the requeſts of my friends , that all 
men might be partakers of my endeavours, and partly 
by the malice of ſome, who being diſpleas'd with what 
I ſaid, and not underſtanding it aright , endeavoured 


to traCuce me publickly , 1 was forced to recommend 
| | | theſe 


ContraQion. 
Extenſion. 


F 


| 
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theſe things to the Preſs, that every man might of 
me, and of the on it ſelf, deliver his judgement 
freely. But ſo much the more willing I was to it, 
becauſe Hieronym. ab Aq. P. having learnedly and 
accurately ſet downin a particular Treatiſe, almoſt 
all the parts of living creatures , left the heart only 
untouched, Laſtly , if any profit ot advantage 
might by my indultry in this accrew to the repub- 
lick of Literature, it might perchance be granted 
that I had done wel! , and others might believe that 
T had not ſpent my time altogether to no purpoſe, 
and as the old'man tays in the Comedy, 


No man ſo well ere laid his count to live, 

But that things, age, and u{e, ſome new thing give, 

T hat what you thought you knew, you ſhall not know, 
' And what you once thought beſt, you ſhall forgo. 


This may perchance fall out now in the motion 
of the heart , that from hence the way being thus 
pervious, others truſting ro more pregnant wits, 
may take occalion to do better, and ſearch further, 


—_— — — 
—_ 


CHADP.-11. . 


What manner of motios the Heart has inthe diſſction of 
living Creatures. 


Irft then in the hearts of all creatures, being dif. 
ſeed whilſt they are yer alive , opening the 

breaſt, and cutting up the capſule, which immediate- 
ly environeth the hearr , you may obſerve that the 
heart moves ſometimes, ſometimes relts : and that 
there is a time when it move, and when ic moves 
| not, 
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This is more evident in the hearts of colder crea- 


tures, as the Toads, Serpents, Frogs, Honſe- Snails, 
Shriwps, Creviſes , and all manner of little Fiſzes. 


For it ſhews it ſelf more manifeſtly in the hearts of | 


hotter bodies, as of Dogs, Swine, if you obſerve at- 
rentively till the heart begin to die, and mgve faint. 
ly, and life is as it weredeparting from it. Then 
you may clearly and plainly ſee that the motions of 
it are more ſlow ., and ſeldom, and the reſtings of 
it of a longer continuance : and you may obſerve 
and diſtinguiſh more ealily, what manner of motion 
it is, and which wayes it is made, inthe reſting of 
it, as likewiſe in death, the heart is yielding, flag- 
ging weak, and lyes as it were drooping. | 

At the motion, and whilſt it is moving , three 
things are chiefly to be obſerved. 

I. That the heart is ereRted,, and that it raiſes it 
ſelf upwards into a point, inſomuch thar it beats the 
breaſt at thattime , fo as the pulſation is felt out- 
wardly. 

2. That there 1s a contraftion of it every way, 
eſpecially of the ſides of it, ſo that it appears leſſer, 


longer,and contracted. The heart of an Fel, taken 
out, and laid upon a trencher, or upon ones hand, | 


doth evidence this : It appears likewiſe in the hearts | 


of little Filhes, and of thoſe colder Animals whoſe 
hearts are ſharp at top, and long, 
3. That the heart being graſp'd in ones hand | 
whilſt it is in motion, feels harder. This hardneſs | 
ariſes from tention, like as if one take hold of the | 
tendons Of ones arm by the Elbow whilſt they arc mo- | 
ving the fingers, hall feel them bent and more re- 
liſting. | 
4. *Tis moreover to be obſerved in Fi, and | 


ce/daer Animals which have blood , as Serpents, Frogs, | 
af | 


kl 
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at that time when the heart moves it becomes whi” 
tiſh , when it leaveth motion it appears full of ſan- 
guine colour, From hence it ſeemed to me, that 
che motion of the heart was a kind of tention in eve- 
ry partof it, according to the drawing and conſtridts. 
ox of the fibers every way ; becauſe it appear'd that 
in all its motions, 1t was ereRted, received vigour, 
grew lefler, and harder , and that the motion of ir 
was [ike that of the muſcles , where the contrattion 1s 
made according to the drawing of the nervous parts, 
and fibers, for the muſcles whill they are in motion, 
and inaction, areenvigorated, and ſtretched , of 
ſoft become hard, they arc uplifted, and thickned, 
ſo likewile the heart. 

From which obſervations with good reaſon we 
may gather that the heart at thattime whilſt it is 1n 
motion, ſuffers conſtriction , and is thickned in its 
outlide, and ſo {treightned in its vexrrgcles , thrult- 
ing forth the blood contained within it : which 
from the fourth obſervation is evident, becauſe that 
in the rextion it becomes white, having thrult out 
the blood contained within it, and preſently after 
init relaxation , and reſt , a purple and crimſon co- 
lour returns to the heart, But of this no man needs 
to make any further ſcruple , ſince upon the inflict- 
ing of a wound into the cavity of the ventricle, upon 
every motion , and pulſation of the heart , in rhe 
very tention, you ſhall ſee the blood within contain- 
ed to leap our. | 

So then theſe things happen at one and the ſame 
time, the zecion of the heart, the eyeftion of the 
point , the beating ( which is felt outwardly) by 
reaſon of its hitting apainſt the breaſt, the incraſla- 
tion of the {jdes of it, and'che forcible protruſion of 
the blood by conſtrition of the ventricles, 

C 2 Hence 
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Hence the contrary of the commonly receive® 
opinion appears, which is, that the heart at tha® 
time when it beats againſt the breaſt, and the pulſa- 
tion is outwardly felt, it is believ'd that the ventri- 
cles of the heart are dilated, and replete with blood, 
though you ſhall underſtand that it is otherwiſe, 
and that when the heart is contracted it is emptied. 
For-that motion which is commonly thought the Di- 
aftole of the heart , 15 really the Syfto/e , and ſo the 
proper motion of the heayr 1s not a Diaſtole but a Sy- 
ſtole, for the heart receives no vigour inthe Diaſtole, 
bur in the Syſole , for then it is extended , moveth, 
and receiveth vigour. 


Neither is that to be allowed, though it is con- 


firmed by a compariſon alleadged bythe Divine Veſ- 
ſalins , of a wreath of Oziers , meaning of many 
rwigs joyn'd together in faſhion of a Pyramiae : that 
the h:art doth not only move by the ſtreight fibers, 
and ſo whilft the top is brought near to the bottom, 
the (ides of it aredilated round about , and do ac- 
quirethe form of a little gourd, and fo take in blood, 
(for according to all the drawing of the fibers which 
it has, the heart is ſtiFFned, and gather'd together ) 
But that the outlide and ſubſtance of it are rather 
thickned and dilated , and that whillt the fibers are 
ſtretched from the top of the corxer to the bottom, 
the [1des of the hear: do notencline to an orbicular f:- 
gee , but rather contrary, as every fiber circular 
[yes plac'd, does 1n its contraction encline to 
ſtreightneſs, and as all the fibers of the w#ſcles whilit 
they are contracted ard ſhorcned of their length, 
ſo rowards the (ides they are extended, and are 
thickned after the ſame faſhion as the bodics of the 
m/cles. | 
To this add, that not only in the motion of the 
| heart, 
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heart , by ere&ion and incraſſation of the ſides of 
at, 1t ſofalls out, that the ventricles aretreightned, 
bur moreover all the (ides inwardly are girt toge- 
ther as it were with a »oo/e , for expelling the blood 
with greater force , by reaſon that thoſe fibers or 
lictle rendons , amongſt which there are none bur 
ſreighr ones, (for thoſe in the outlide are circular) 
called by Arifotle Nerves , are various in the ves- 
trictes of the hearts of greater creatures, whilft they 
are contracted together /with a mot admirable 
frame. 

Neither is it true which is commonly believ'd, 
that the heart by any motion or diſtention of its own 
doth draw blood into the ventricles, but that whilſt 
itismoved and bended, the blood is thruſt forth, 
and when it is relax*d and falls, the blood is receti- 
ved in manner as follows. 


<Q 


— 


CHAP. IL. 


What manner of motion the Arteries have in as[eftion of 
living creatures. 


, 
Here occurs in the motion of the heart theſe 
things further to be obſerv'd, which have re- 
lation to the moving and pulſation of the artertes. 

1. That whilſt there is a tention , contration of 
the heart, and a percuſſion of the breaſt, and an ap- 
parent Syſtole , the arteries are dilated , do bear, 
and are in their Diaſtole, fnlike manner when the 
right ventricle thruſts out the blood contained in It, 
the arterious vein beats and is dilated , together with 
the relt of the arteries of the body. 

2, When the left vexrricle ceaſeth to move, beat, 

3: and 
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and to be contracted, the beating of the arteries 
ceaſes : nay when the tenrion is bur faint, the pulſa- 
tion of the arteries is hardly to be perceived, and ſo 
likewiſe in the arterial vein, when the right ceaſes, 

3. Likewiſe cutting or piercing any arterie inthe 
very tention of the left ventricle the blood is forcibly 
thruſt out of the wound , ſo cutting the arterial vein 
at the ſame time , and in the tention and contraction 
of the right ventricle, ' you ſhall ſee the blood to burſt 
out forcibly from thence. 

So likewiſe in Fiſhes, cutting the conduir pipe, 
which icads from the hears to the gills, at which time 
you ſhall ſee the heart (tiff, and contracted, from 
thence you ſhall ſee the blood forcibly thruſt our. 

. Laſtly, as in the cutting of any arterie, the blood 
leaps out ſometimes farther , ſometimes nearer, 
you ſhall find the out-leaping to be jult with the «»- 
terial Diaſtole, at which time the heart {trikes the 
breaft, and at that time then when it appears that the 
heart is in its tention , and contration, it is in its 
Syſtole, and that the blood is thruſt out with the 
ſame motion. 

From hence, this againſt the Common rule ap- 
pears to be clear , that the arterial Diaſtole 1s m_ 
ſame time with the Sy/ole of the heart , and that the 
arteries are filld and diſtended, by reaſon of the im- 
miſſion and intrution of blood made by the con- 
ſtriction of the ventricles of the heart ; as likewiſe 
that the arteries are {tretched, becauſe they are fill'd 
like Bags or Satche!s,and are not fill'd becauſe they 
are blown up like Bellows : and for the ſame cauſe 
do all the arteries of the body beat, by reaſon of the 
tention of the left ventricle Of the heart, as the arterial 
vein from the rextion of the right. 

Laſtly , That the pulſation of the arteries ariſes 
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from the impullion of blood from the /eft vextritle , 
juſt ſo, as when one blows into a glove, he ſhall ſee 
all the fingers ſwell up together, and affimulate 
this pulſation. As alſo according to the tention of 
the heart , the pulſations are greater , more vehe- 
ment , more frequent, ſwifter , keeping the num- 
_ , quantity , andorder , of the beating of the 
cart. | 

Nor is it to be expeRed , that becauſe of the mo- 
tion of the blood there ſhould be a certain diſtance 
of time betwixt the conſtrition of the heart, and 
the dilatation of the arteries, ( eſpecially of thoſe 
that are furtheſt diſtant) that they be not at the 
ſame inſtant, becauſe that ina Baſon ( as likewiſe 
in a Dram, and long pieces of Timber ) the ſtroke 
and the motion are alike ſoon at both extremes : 
lince the caſe here is juſt as in the blowing up of a 
Glove, ora Bladder. Hence Arif. 3, Anim. C.9. 
de reſp. ny 15. The blood (ſays he ) of all living 
creatures, beats within their veins, ( meaning the arte- 
ries, ) andwith a continual motion moves every where : 
fo do all the veins beat together, and by tmrns , becauſe 
they have their dependance upon the heart, But it does 
alwayes move, wherefore they likewiſe move, and iz vraer 
to its motion when it doth move. 

We muſt obſerve with Galey, that the arteries 
were named veins by the ancient Philoſophers. I 
chanced on a time ro ſee and have in hand, an acci- 
dent which did moſt plainly confirm this co me to 
be true : A certain perſon had a great ſwelling 
which did beat on the right fide of his throat near to 
the deſcent of the ſubclavial arterie , into the arm- 
pits, call*d Anenriſma, begotten by the corroſion of 
the arterie 1t ſelf, which grew bigger and bigger 
every day, being filled with the immiſſion of blood 
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from the arterie at every pulſation , which was found 
upon the cutting up 0 ox body after he was dead. 
In this man the px/ſe of his arm upon that ſide , was 
very weak , by reaſon that the greater portion and 
influx of blood was turned into the ſwelling , and 
ſo diverted. 

Wherefore, whether it be by compreſſion, Ntuf- 
fing, or interception, that the motion of the blood 
through the arteries be hindered, in that caſe the 
furthermoſt arteries do beat leſs , ſeeing the pulſe of 
the ayreries is nothing but the impullion of the blood 
into the arteries. 


CH AP. IV. 


WWhat manner of motion the Heart , and the ears of it, 
have in living Creatures. 


Elides theſe, there are to be obſerved ſuch 
things as belong to the ears, which Gaſpar Bas- 
binu P.C. Anat, 22.21, and Foban. Riolanus, men 
very learned, and skilfull Anatowmiſts have obſerved, 
and adyiſes us, that if in the live diſſection of 
any animals you have good regard to the motion of 
the heart, you ſhall ſee four motions, diſtin& 
both in time and place : with leave of ſuch emineng 
men be it ſpoken , there are four mortons diſtin& 
in place, but not in time; for both the ears move 
rogether, and both the ventricles move together, ſo 
that there are four motions diſtin in place, only 
at two times, and it 15 thus, 

There are as it were at one time two motions, 
one of the ears, and anvther of the ventricles them- 
ſc} ves, for they are not jult at one inſtant , but the 

| | motion 
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motion of the ears goes before, and the motion of 
the heart follows 5 and the motion ſeems to begin at 
the ears , and to paſs forward to the vertricles ; 
when all things are already in a languiſhing condi- 
tion, ( the heart dying away, as it 15 both in Fiſes, 
and other colder animals which have blood ) there 
intercedes ſome ſhort reſting time betwixt theſe 
two moxions, and the heart being as It were weak- 

ned, ſeems to anſwer the motion, ſometimes ſwift- 

er, ſometimes (lower , Jait ofall drawing towards 
death, it ceaſes to anſwer by ics motion , and only 
by nodding its head ſeems as it were to give con- 

ſent, and moves ſo inſenlibly, thatit ſeems only to 
give align of motion to the ears: So the heart firſt 
leaves beating, before the ears, ſo that the ears are 
ſaid to out-live it : the Jeft ventricle leaves beating 

frit of all, then its ear, then the right ventricle, [alt 
of all ( which Ga/ez obſerves ) all the reſt giving off 
and dying, the right ear beats fti]] : ſo that life 
ſeems to remain la{t of all in the right. And whilſt 

by little and little the heart is dying , you may ſee 

after two or three bearings of the ear, the heart will, 

being as it were rowſed, anſwer , and very ſlowly 

and hardly endeavour and frame a motion. 

But this is chiefly to be obſerved , that aſter the 
heart has left beating, and the ears are beating itil], 
putting your finger upon the vertricle of che heart, 
every pulſation is perceived in the wertricles , jult 
after the ſame manner as we ſaid the pulſations of 
the ventricles were felt in the arteries , a diſtention 
being made by impullion of blood : ard art rhis time, 
the ears only beating , if you cut away the poixt of 
the heart with a pair of Sciſſors, you hall ſee the 
blood flow from there at every putſation of the 
ear , ſo that from rhence 1x appears which way the 


blood 
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blood comes into the ventricles, not by attraction or 
diſtention of the heare, but ſent in by the impullion 
of the ears. 

It is to be obſerved , that all thoſe which I call 
pulſations , both inthe ears, andin the heart, are 
contractions, and that the ears are evidently firſt 
contracted, and afterwards the heart it ſelf. For 
the ears whilſt they move and beat, become whitiſh, 
_ eſpecially when there is little blood in them , for 


they are fill'd as the cellars and treaſuries of blood, : 


by the compreſſive motion of the veins, and the 
tending of the blood to its proper Centre. Nay fur- 
ther, it is moſt evident, in the exds and extremities 
of them , that the whiteneſs ariſes meerly from the 
contraction of them. 

In Fiſhes , and Frogs, and the like, having but 
one ventricle of the heart ( for in lieu of one ear 
they have a /ittle bladder plac'd at the bottom of their 
heart full of blood ) you ſhall moſt evidently ſee the 
bladder firſt contracted , and the contraction of the 
heart to enſue, 

Notwithſtanding I thought ht to inſert thoſe 
things which were of a contrary courſe, the hearr 
of an Fel, as alſo of ſome Fiſhes, and living crea- 
tures being tane out beats without ears, nay though 
you cut it in pieces , 'you ſhall ſee the pieces when 
they are aſunder contra and dilate themſelves, ſo 
that in ſuch, after the motion of the ears, the hearr 
does Jeap and beat”: But this perchance is only pro. 
perto ſuch creatures , which are more tenacious of 
life, whoſe radical moiſture is more glutinous, fatrer, 
tougher, and not fo eaſie to be diflotv'd, This al- 
ſo does appear in the fleſh of Eels , which after the 
«inning, exenteration, and cutting in pieces , re- 
tains motion. 
| This 


we i Tﬀrﬀr”mn”o 6&% wo ed = wo 


i Sd _ P=IY — a— g—_——Y 


Df the motiou of the Heart, &&. 27 


This is certain that upon a time trying an expe- 
riment pox 4 Dove, after that the hear: had quite left 
motion , and that the ears had a while given over, 
I wetted my finger with ſpittle, and being warmed 
kept it a while upon the heart, by this fomentation, 
as if it had received ſtrength and life afreſh, the 
heart, and its ears began to move, to contra, and 
open , and did ſeem as it were recall'd back again 
from death. 

But beſides all theſe I have often obſery'd that af- 
ter the heart it ſelf, andeven its right ear , had at 
the very point of death left off beating , there ma- 
nifeſtly remain'd in the very blood which is in the 
right ear, an obſcure motion, and F kind of inunda- 
tion , and beating , rthatis ro ſay, ſo long as it 
ſeem*d to be poſſefl'd with any blood or ſpirit. 

A thing of the [ike nature, in the firft generation 
of a living creature moſt evidently appears in a 
Hens egg within ſeven dayes after her fitting , firſt 
of all thereis in it a drop of blood , which moves, 
as Ariftotle likewiſe obſerv'd, which receiving en- 
creaſe, and the Chickes being torm'd in part, the 
ears Of the heart are faſhioned , which beating there 
is alwayes life , then afterwards within a few dayes 
the body beginning to recelve its lineaments, then 
likewiſe is the body of the hearr framed , bur for 
ſome dayes it appears whitiſh and without blood, 
nor doth it beat and move as the reſt of the body, 
as alſo 1 have ſeen in a child after three moneths, 
the heart to be alſo form'd, but whitiſh, and with- 
out blood; in the ears of which notwithſtanding 
there was grear ſtore of blood, and of a crimſon 
colour : fo likewiſe in rhe egs when the Chick, was 
new form'd, and encreaſed , the hearr began |ike- 
wiſe to encreaſe, and tp have 2eurricles in which it 
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began to receive blood and paſs it through. 
' So that if a man will more narrowly pry,into 
the truth, he will not ſay , that the heart is the firſt 
thing that lives, and laft that dies , bur rather the 
ears ( and in Snakes, Fiſhes, and ſuch like crea- 
tures, the part which is inſtead thereof ) and that 
it both lives before the heart, and dies after it. 

Nay it's doubtfull too , whether or no before 
them alſo the ſpirit and blood have an obſcure beat- 
ing, which to me it ſeem'd to retain after death, or 
whether we may ſay that with this beating the life 
begins, ſeeing the Sperm, and prolitique Spirit, of 
all living creatures, goes from them with a kind of 
leaping , as if ut ſelf were a living creature. So 
Nature in death making as it were a recapitulati- 
on, returns upon her ſelf with a retrograde moti- 
on, fromthe end of her race to the beginning of it, 
from whence ſhe firſt iſſues thither ſhe returns, . ſee- 
ing the generation of living creatures , from not 
being a living creature, is to be a living creature, 
as from anon-entity to be an entity, ſo by the ſame 
ſteps, corruption paſles from an entity , to a non- 
entity ; whence it 1s, that that which in living crea- 
tures is [alt made, fails firſt, and that which is frit 
made, fails laſt, | 

I have likewiſe obſerv'd, that there is really a 
heart in all animals, and not only ( as Ariſtotle 
ſays ) in the greater ſort , and ſuch as have blood, 
bur likewiſe in leſſer , and ſuch as have none, as 
thofe that are crulted without, or have ſhels, as 
houfe- Suails, Crabfiſh , Creviſes, Shrimps , and in 
m1ny others, nay in Waſps, Hornets, and in Gnats, 
by an optick glaſs made for the diſcovery of the lealt 
things, in the upper end of that place which is called 
cheir tail , I ſaw the hearr beat, and ſhewed it tv 
others, | But 


Eg IG GE EE oo oe oe 4 ada 


Of the motion of the Heart, ec. 29 


But in thoſe creatures which have no blood , the 
heart beats very ſlowly, and with deliberate ſtrokes, 
aSit does in other creatures which are dying, and 
is contracted leiſurely , as in Snails is ealic to diſ- 
cern , whoſe heart you ſhall find in the right ſide ar 
the bottom of that Orifice , which it ſeems to open 
and ſhut for taking of air, and from whence it caſts 
out foam, difſeRing it at the top near the place 
which 1s anſwerable to the /ivey, 

But it is to be obſerved likewiſe, that in Winter, 
and colder ſeaſons , ſome creatures which have no 
blood, ſuch as 1s the Sx4i/, have nothing which 
beats, but do rather ſeem to be like plants, as like= 
wiſe the reſt, which for that cauſe are called Plant- 
animals. It 15 likewiſe to be obſerved, that inall_ 
creatures which have hearts , there are ears like- 
wife, or ſome thing anſwerable to them , and 
whereſocver the heart has two ventricles, there are 
two ears, but not contrarily. Bur if you obſerve 
the taſhioning of a Chick in the epp, firſt of all 
there is int as I ſaid only a bladzer or drop of bloog, 
which beats, and encreaſing afterwards the heart 1» 
perfected , ſo in ſome creatures ( as not reaching 
a further perfection.) there is a certain little b/ad- 
der only like a point, red or white, as the begin= 
ning ot lite,” a$in Bees, Waſps, Snails, Shrimps, Cre- 
viſes, 

There is found here with us 8 fort of very little 
Filh, called in Engliſh, a Shrimp, and in Low 
' Dur<l Fen Garyee! , uſually taken in the Sea , and 
in the River of Thames , all the body of which is 
tranſparent: This little Fiſh I have often ſhewn in 
water to fome oft my ſpecial friends , fo that we 
could clearly diſcern the motion of the heart in thac 
creature, the outward parts nothing at all obtru@ - 
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.ing our light, as if it had been through a window. 
In a Hens egg I ſhewed the firſt beginning of the 
Chick, like a little cloud , by putting an egg off 
which the ſhell was taken, into water warm and 
clear, in the mid{t of which cloud there was a point 
of blood which did beat, ſo lictle, that when it was 
contracted ir diſappeared , and vaniſh'd out of our 
ſlight, and inits dilatation, ſhew*'d it ſelf again, 
red, and ſmall, as the point of a needle ; inſomuch 
as betwixt being ſeen, and not being ſeen, as it 
were betwixt being , and not being , it did repre- 
ſent a beating, and the beginning of life. 


_—— 
_ 
_ 4 5 — 


CHAP. V. 
The altion and office of the motion of the Heart. 


I Conhdently believe then , that out of theſe and 

the like obſervations , it will be found that the 
motion of the heart 1s after this manner. 

Firſt of all the ear contracts it ſelf, and in that 
contraction throws the blood with which it a- 
bounds, as the head- ſpring of the veins, and the cel- 
lar and ciFtern of blood, into the'ventricle of the heart, 
which being full , ſtraightway the heart raiſes it 
ſelf, ſtretches all the nerves, contracts the ventri- 
cles, and makes a pulſation : by which pulſation it 
continually thruſts that blood, ( which by the ears 
1sſentin) forth into the arteries, the right ventricle 
into the /azgs , through that veſſel which is called 
the vera arterioſa, but is indeed both in its place and 
function, and every thing elſe, an arterie, the left 
ventricle into the aorta, and ſo by the arteries into 
the whole body, 


Thoſe 
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Thoſe two motions , the one of the ears , the 
other of the wveniricles, are ſo done in a continued 
motion, as it were keeping a certain harmony, and 
number , that they are both done at the ſame time, 
and one only motion appears, eſpecially in hotter 
creatures, whilſt they move with a ſudden motion. 
Nor is this otherwiſe done, then when in Engines, 
one wheel moving another , they ſeem all ro move 
together, and in the lock of a piece, by the draw- 
ing of the ſpring, the flint falls, ſtrikes the ſteel, 
fires the powder, enters the touch-hole, diſcharg- 
, the balls fly out, pierces the mark, and all theſe 
motions by reaſon of the ſwiftneſs of them , appear 
in the twinkling of an eye: So likewiſe in the de- 
Slutition , the meat or drink is thrown into the 
jaws , the larinx is ſhut cloſe , by its own muſcles, 
and the Epiglortzs, the top of the weaſon, is lifted up, 
and opened by its m#ſcles , juſt as a ſack 1s raiſed to 
be filled, and opened that it mayzreceive, it thruſts 
down the meat or drink being receiv'd ,»by the 
thwarting muſcles , and with the /ong ms ſucks it 
down ; yet notwithſtanding that all theſe motions 
are made by ſeveral and contradiſtin& organs whilſt 
they are done in harmony and order, ſeem bur to 
make one motion and action, which they call ſwal- 
lowing, 

SO it comes to paſs clearly , in the motion and 
ation of the heart, which is a kind of ſwallowing, 
and transfuſion of blood out of the veins into the ar- 
teries, And if any man carefully obſerving this, 
ſhall diligently ſearch the motion of the hear? 1n the 
diſleRion of any living thing , he fhall ſee not only 
that which 1 have ſaid , that the heart erects it ſelf, 
and makes one continued motion with the ears of it, 


bur likewiſe a certain motion and igclination {1de- 
Wayecs, 
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wayes, and an obſcure leaning that way , in order 
ro the draughr of the right ventricle, fo carrying on 
the work. As we may ſee when a Horſe drinks, 
and ſwallows the water , at every gulp the water 1s 
ſup*d down into the belly , which yields a certain 
noiſe and pulſe to him that heeds him , and touches 
him , even ſo ir comes to paſs, that whilſt ſome 
portion of the blood is drawn out of the veixs into 
the arteries, there is a beating which is heard within 
the breaſt. | 

The motion of the heart then is after this manner, 
and the transfuſion and propulſion by mediation of 
the arteries is one of the ations of the heart, fo that 
the pulſation which we feel, is nothing elſe but on- 
ly the impullion of the blood by the heart. 

But whether or no the heart contribute any thing 
elſc to the blood, belides the tranſpoſition , local mo- 
8i0n, and diſtribution of it , we muſt enquire after- 
wards, and colle& our of other obſervations. Let 
this \Ufice for the preſent , that it is ſuſhiciently 
evidenced, that in the beating of the heart the blood 
is transfuſed and drawn out of the veixs , into the 
arterics, through the ventricles of the heart , and (0 
diftributed into the whole body. 


Bur this all do in ſome manner grant and gather 


from the fabrick of the hearr , and from the figure, 
place, and uſe of the Portals , yet ſtumbling as it 
were in adark place, they ſeem to be dim-lighted, 
and c}amper up divers things , which are contrary 
and inconliſtent, and ſpeak many things at ran- 
dom ( as we ſhewed betore.) One thing ſeems t@ 
me to have been the chief cauſe of doubr and miſtake 
in this bulineſs, which is , the contexture in a m:n 
of the heart and lungs, For when they did ſee the 
vena arterioſ4 , and the arteria veneſa , coming like- 

wiſe 
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wiſe into the lungs, and.there to diſappear,it could 
not link with them either how the »5ght ventricle 
ſhould dittribute the blood into the a, of or how 
the /eft ventricle ſhould draw it out of the vexa Ca- 
va. This Galens words do teſtifie in his book De 
plac. Hip. & Plat. 6. Where he inveighs againſt 
Erofiſtratxs, concerning the beginning and uſe of 
the veins, and the concoction of the blood. You 
will anſwer (layes he) that it is ſo ordained, that the 
blood be prepared inthe Liver, and ſo carried to the 
Heart, there to receive its proper form and abſolute per- 
fettion : which truly ſeems not without reaſon 5 for no 
perfetÞ and great work # done ſuddenly, at one attempt, 
and pains all its refining from one inſtrument, Which if 
it be ſo, ſhew us another veſſel which draws ont the 
blood, being ab(olntely per fafted from the heart, and diſ- 
_ of it as the arteries do of the ſpirits through the whole 

ly. 
See here an opinion which'carries reaſon with 
it lefr and rejeRted by Galen , becauſe { belides 
not perceiving the paſſage, ) he could not find a 
veſſel which trom the heare ſhould diſtribure the 
blood into the whole body. 

But if at that time in the defence of that opini- 
on (which is now ours, and in all things elſe 
agreeable to reaſon by Galens own confeſſion ) 
one ſhould with his " Sun have pointed out the 
great arterie diſpenling the blood from the heart 
into the whole body , what would that Divine 
man , moſt ingenious, and molt learned, have 
anſwered ? I wonder whether he would have ſaid 
that the arreries diltribure ſpirits and not blood ? 
certainly he ſhould not by this ſufhciently have * 
confuted an Ero/itratus, who did imagine the ſpi- 
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rits to be contained in the arteries only , but 
ſhould in the mean time contradi& himſelf , and 
baſely deny that , which in one of his own Books 
he tiffly maintains to be true, proves it by many 
and trong arguments, and by experiments demon- 
ſtrates it, that blood is naturally contain'd in the 
arteries, and not ſpirits, 

But if that Divine man, as he does often in the 
ſame place, do grant that all the arzer:es of the bo- 
dy do ariſe from the great arterie, and it from the 
heart, and profeſſing likewiſe that thoſe three poin- 
ted doors plac'd in the Orifice of the Aorra do hin- 
der the return of the blood into the hearr, and that 
natdre had never ordain'd them for the beſt of our 
imtralls, unleſs it had been for fome ſpecial Of- 
fice, I ſay, if the father of the Phylicians ſhould 
grant all theſe things, and in the ſame very words 
as he does in his forementioned book, I do not fee 
how. he could deny that the great- arterie was ſuch 
a veſſel as did carry the blood, after it had received 
its abſolute perfection, out of the hear? into the 
whole body : Or perchance he would Kill conti- 
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nue to be doubrful, cas all the reſt (ince his time eo | 


this very day) becauſe not ſeeing the contexture of 
the heart with the lungs he was ignorant uf the ways 
by which the Blood could be carried into the ar- 
zeries, which doubt does nor a little perplex the 
Anatomiſts when always in difſeions they find the 
arteria venoſa and the leftventricle full of thick knot- 
ty black blood, ſo rhat they are forc'd to affirm that 
the blood ſwets through the encloſer of the heart 
from the right ventricle to the left ; but this way I 
* have fufficiently refuted already, therefore there 


mult another way be prepared and laid open, 


which 
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which being found, there can, I imagine; be no 
difficulty, which can hinder any body from grant- - 
ing and confeſling thoſe things which I/propoun- 
ded before of the pulſation of the hear, and: diſ- 
penſation of the blood by the arteries into the 
whole body. 


CHAP. VI, 
By which ways the blood it carried ont of the vewa cava; 


into the arteries, or ont of the right ventricle of the 
heart into the left, 


4Ince it is probable, that the connexion of the 
beart with the Iungs has given this occalion of 
miſtake, they are to be blamed in this, whio whilſt 
they delire to give their verdiQ, co demonſtrate, 
and underſtand all parts of [iving creatures, look 
but into man only, and into him being dead roo, 
and ſodo no more to the purpoſe, than thoſe;who 
ſeeing the manner of Government in one Coms-, 
mon-wealth, frame Politicks, or they who know- 
ing the nature of one piece of Land, believe that 
they underſtand agriculture,or as if from one Par- 
ticular propoſition, they thould go about to frame 
Univerſal arguments. | 

Nevertheleſs were they but as well pracifd in 
the didſeRion of creatures, as they are in the Ana- 
tomy of mens carcaſes, this bulineſs, which keeps 
them all in doubt and perplexity, would in my 0+ 

pinion ſeem clear without all difficulty, 
Firſt of all in Fiſhes having bur one vertricle of 
the heart (as having no /angs) the thing is cleat 
D 2 enough; 
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enough... For it is certain, that it may be confir- 
med before our eyes, that the bladgey of blood, 
which they have at the bottom of the heart,anſwer- 
able to the ear of the heart, ſends the blood into 
the keart, and that the beare does afterward, 
through a pipe or artery, or ſomething anſwering 
to an artery, Openly transfuſe it, both by our own 
view, and alſo by cutting the arterie, the blood 
leaping out upon every pulſation of the hear. 

You may likewiſe ſee the ſame afterward eaſily in 
all other-creatures, in which there is but one vex- 
tricle.only, or ſomething anſwerable to it, as in 
the Toad, Frogg, Serpents, houſe- Snails, which al- 
though they are ſaid in ſome manner to have luxgy, 
becauſe they have a voice (of the frame of whoſe 
lungs | have, many obſervations by me, which are 
nor-proper for this place) yet from our own eye- 
(ight it 15 clear, after the ſame manner in them 
thar the blood by the pulſation of the heart is 
brought out of the veins into the arteries, the way 
of it open, patent, manifeſt, no occa(ſien or doubt 
of dithculty at all. For the caſe 1s juſt ſo with them 
3< it might be with a man, the encloſure of whoſe 
heart were pierced through, or taken away, and 
ſo both the ventricles become one, I believe no man 
then would doubt which way the blood ſhould go 
out of the veins, into the arteries. 

And ſecing there are more creatures which have 
no lungs, than there are which have, and more 
which have but one ventricle, than there are which 
have two, we may very well averr for the moſt 
part, and almoſt in all, that the blood is transfus'd 
out of the veins, into the arteries, through the bo- 
{»m of the heart by an opeo paſlage. : 

ut 
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But I conceiv'd with my ſelf that it is plainly 
ſeen too in thoſe Embryons which have hearts. 

In a birth there are four veſſels of the beart, the 
vena cava , the vena arterioſa , arteria vena'is , and 
the aorta, Or arteria magna, and are otherwiſe uni- 
ted then in one come to age, which all Anatomiſts 
know well enough, _ 

The firſt couch and wnion 'of the vena cava with 
the arteria venoſa , which comes to paſs before the 
vena cava Opens it ſelf into the right ventric!c of the 
heart , or ſends out the Coronal veiz , alittle 
above its out- going from the /iver , diſplays unto 
us its orifice (1de-wayes, that is to ſay, a hole, 
wide and large, of an oval figure , made through 
paſſageable, from the vers cave into thar arterie : 
Inſomuch as through that- hole the blood may 
freely and abundantly paſs out of the vena cava, 
into the arteria venoſa, and the left ear of che heart, 
and ſo to the left ventricle. There is moreover 
againſt that place which looks towards the arteria 
venoſa a membrane thin and hard , like 'a cover, 
which afterwards in thoſe which grow to riper 
years, covering this hole ,. and growing tog@her 
every way , does _ Rop ir, and | 
takes away almoſt all lign of it, - This ' * Septum, 
* membrane, I ſay, is ſoorda'ned, that 
hanging looſely with ics own: weighe., ir makes 
way into the /angs, and heart, and is turned up, 
siving paſſage to the blood which flows from the 
vena caya, but hinders it from flowing back into 
the cave again. Sothat from\hence we may 1ma- 
gine in an Embyyon , that the blood ought conti- 
nually co paſs through this hole 1nto the arreria ve- 
voſa, Out of the vena cava , and (o into the lett ear 
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of the heart , and after it 1s enter'd , that it can 
"never return. . 4 bib 3 reg 

The other union, js that of the'vexva arterioſa, 
( which comes to, paſs after that that vein _ 
our of the right  Qentricle , 1s divided into tw 
branches ) and-it-1s as it were a third zrauk,, or 
| arterial conduit-pipe , divers from; theewd former 


from hence crookedly:drawn, and'perforateinto 


the arteria;magna; ; ſo that in the diſſetion of Z1m- 
bryons , there appears'as it were 'two aortas , Or 
two rqots of the greet arteric. This coxdait likes 
wiſe.in thoſe that come'ta.: riper age: is:attenuated 
by little and little; and fades away: and at laſt is 
quite dried up , and 1oſt., like the Vmbilice! vein. 
[ his arterial conduit-pipe hath no membrane to hin- 
der the motion off blood backward:, - or forwatd, 
for there are in the-orifice of that vexa arterio/a, 
A of which this conduit -pipe as 1 ſaid be- 

* Valvulz,, fore is abranch, hint * doors Of the 
.. -.', faſhionof a £ which appear 0utward- 

ly and-inwardly, and docalily give-paflage to the 
blood flowing 1ata/the right venriicle-by rhis way, 
but on the contrary: hinder any.thing which may 
flow from the arterie or the /ungr into the right 
ventricle ;, which they. ſhut very. ctoſe: So that 
here we have reaſon to think, thatiin an £16»504 
when the heart contracts it. ſelf, be blood mult 
alwayes be carried our. of the right- vearricle into 
the arceria magra by this way, OE 1 h 
[n anſwer to that which is commonly ſpoken; 
that theſe two conjuncions, ſo preat-, ſo-open, 
ſo wide, were made for the nouriſhing of the 
lungs , and that in thoſe who arrive to riper age, 
when the lwngs by reaſon ef their heat and morion 
| _  requirs 
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require more abundant nutriment, they ſhould 
be tance away , and made up, 1s an invention im- 
probable, and. inconliſftent. And that is likewiſe 
falſe which they ſay of the heart of an Embryen, 
that it is idle and does nothing , moves not at all : 
whence it comes to paſs , that Nature was forc*d 
for the nouriſhing of the {»gs to make thoſe paſla- 
ges; when by qur own eyes it is made plain to 
us , that both inan egg whereon a Hen bath fate, 
and in Embryons newly cut out of the womb, the 
heart doth move as in thoſe of riper age ; and like- 
wiſe, that Nature is prefled with no ſuch necefſi- 
ty - Of which motion not only theſe my eyes have 
often been Witneſles , bur likewiſe Ariforle him- 
ſelf affirms 5 The pulſe (ſays he ) appears at the 
very beginning in the conſtitution of the heart , which is 
found in the diſſeftion of living creatures , and by an egg 
in the forming of the Chick, But we alſo obſcrve, 
that choſe paflages are open and free, as well in 
men, as alſo ia other creatures, not only to the 
time of the birth , which che Anatomiſts have o0b- 
ſerv'd, but likewiſe many moneths after : yea in 
ſome for many years, if not all their life-time, as 
an the Goo(e, and yery many Birds, Which thing 
perchance did deceive Botalus, ſo that he aftirm'd, 
That he had found a new paſlage for the blood, 
our of the vans £ava_into the. Jeft ventricle of the 
heart. AndI do confeſs, Thar when 1 my ſelf 
firſt found this in a Rar of full growth , that I did 
imagine ſome ſuch thing. From which it 1s un- 
deritogd , that in the unripe births of mankind, 
and likewiſe in others, in which theſe unions are 
not taken away , this very thing falls out, that 
the heart by its motion brings forth the blood _ 
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the vena cava openly , and by very patent wayes,” 


by the drawing of both its ventricles. For the 
right receiving the blood from the ear , thruſts jt 
forth through the vena arterioſa , and its branch 
called canals arterioſm, into the great arterie, 
Likewiſe , the left at the ſame time by the media- 


tion of the motion of the ear, receives that blood, 


which is brought. into the /efet ear through that 
oval hole from the venacavs , and by its frertion 
and conftriftion thruſts it through the root of the 
aorta into the great arterie likewiſe, 'S0 in Embry- 
ons whilſt the /angs are idle , and have noaQion 
nor motion ( as if there were none at all ) Na- 
cure makes uſe of both the ventricles of the beart, 
as of one for tranſmiſſion of blood. And ſo the 
condition of Embryens that have. lungs and make 
no uſe of them, is like to the condition of thoſe 

creatures which have none at all. ” 
Therefore in theſe likewiſe the truth appears 
as clearly , that the heart by its pulſation brings 
forth, aud transfuſes the blood out of the venara- 
va , into the great arrerie, and by as open ways as 
if both the ventricles ( as I ſaid before) were made 
pervious to one another, by taking away the par- 
ctition betwixt them, Therefore ſeeing for the moſt 
part theſe ways are open inall creatures at ſome 
times, which do ferve for tranſmiſſion of blood 
through the heart, it now remains that we enquire 
either why in ſome creatures, as iamen, and thoſe 
hotter, and of riper age, we do hold that not to 
be performed through the ſubſtance of the /avgs , 
which nature did betore in an Embryon through 
thoſe paſſages (at that time when there was no uſe 
Of /ungs,) which ſhe ſeems xa have made of force for 
want 
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want of paſſage through the /#ngr. Or why it is 
better that Nature ( for Nature always does that 
which is beſt) hath altogether ſhut up thoſe open 
ways, of which ſhe before made uſe in the Embry- 
 #n, andinthe birth, and in all other creatures 
does make uſe of,nor in the lieu of them hath found 
out any other paſſage for the blood, but hinders it 
altogether after this manner. $44 
' So then the bulineſs is arriv'd to this, that to thoſe 
who ſearch for the veins in men(by which the blood 
paſſes out of -the vena cava in the left ventricle, and 
into the arteria venoſa ) it were more worthy their 
pains, and wiſelier done, if from the diſſeQion of 
living creatures they would ſearch the truth, why in | 
greater, and more perfe& creatures, and thoſe of 
riper age,nature would rather have theblood to be 
ſqueezed through the ſftreyner of the /ungs , than 
through mo{t patent paſlages, as in other creatures: 
and then they would underſtand.that no other way 
nor paſſage could be excogitated. | 
; Whether this be, becauſe that greater and per- 
feQter creatures are hotter, and when they come to 
be of age, their heat is apter to be ſuffocated and 
ro be inflamed, and therefore the blood is ſtreyn'd 
and ſent through the /x»gs that-it may be temper'd 
by breathing in the airupon it, and freed from 0- 
ver-heating and ſuffocation, or. ſome ſuch other 
thing. But to.determine and pive a reaſon of this 
is:nothing elſe but a ſearch for what the /»gs were 
made, Andthus much concerning them and their 
uſe, and all manner of cooling, of the neceſſity 
- and uſe of air,-and the like, af ſeveral and diffe- 
; rent _—_— made in avimals. For this cauſe al- 
though by abſcrvation I have found out a great 
| ; mary 
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many things, yet leſt I ſhould ſeem by ſtraying 
from my Purpoſe, of the motion of the heart, ro 
o belides my intention, and leaye my task to 
confute the buline(s, and declinejr; I ſhall leaye 
theſe things btcer to be ſer forth in a Treatiſe by 
themſelves; and that I may return to my former 
purpoſe, I will go 0n to prove what remains. And 
firſt I prove, that in the more perfeF Anima/r,and 
thoſe come to age,, as.in Man, the blood may paſs 
from the right venericle of che heart, by the vena ar- 
teria, into the (wngs, and fromthence through the 
arteria yenoſa into the left ear, and from thence into 
the Zeft venericle of the beart, and then that ir is (0g 


th 
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T hat the blood does paſs from the right wentricle of 
the heart , through the ſtreyner of the lungs , in- 
ro -the arteria venuoſa, and left enters, of the 
htart. - 


J! is well enough known that this may be, and 
that there is nothing which-can hinder if we 
conſider which way. the water paſfing through the 
ſubſtance of the earth, doth procreate Rivulerxs 
and Fountains ; or if we do conſider how fweat 
paſſes through the 5kiz, or how «rineflows through 
the ftreyner of the reins : It is robe taken notice of 
in thoſe that make uſe of the waters of the Spam,or 
de la MMadowns, as they call them in Padxe, or 0+ 
ther brackiſh or vitriolated waters; or thoſe who 
in carrowling ſwill themſelves with drink, that in 
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at hour or two they piſs all this through their 
bladder. This great quantity ought to ſtay a 
while in concoion, it ought to flow through the 
liver, ( as they confeſs that the juyee of the nou- 
riſhment we receive doth twice” #&ay ) fo ought 
it through the v2iwe , through''the ; falee of rhe 
reins, and through the wreters into the bladder. 
| Thoſe therefore 'which I hear denying, that 
blood, yea the whole maſs of blood , may paſy 
clirough the ſubſtance of the 1ngs ,- as well as the 
nutritive juyce through the er, as if 1t were 
irzpoſſible , and no wayes to be believed Itisro 
be thought: thar thoſe kind of 'men',” T ſpeak with 
the Poet, where they like , "they eafily grant, 
where they like tot, by no means; Here where 
fieed is', they -are afraid , but where no necd is 
they are nor afraid to averr. © The ſt>ener of the 
kiver, and of the reins too , is much thicker then 
that of rhe i»zgs, becauſe they are far thinner wo- 
ven , afid of a ſpertons ſubſtances, if they he 
compared to the /vey and reins. 1 3 (r 
Ih the /wver' there is no tmpallive, no ſtrength, 
forcing , in the !@nge , the blobd is thruſt againſt 
chem by the impullion of the 3pht ventricle of the 
heart , by which impulfion there 'muft neceflatily 
follow a diſtenfion of the veſſels, and porofities 
of the /xngr. Beſides, the /axgsy m reieaon riſe 
and fall , Galen de 'uſs part. By whic motion it 
follows of neceſſity , that the pordſities of chem 
and their veſſels are open*d and hut , as it falls 
out in ſponges , and all things of a ſpongy ſub- 
ſtance when they arc conſtrited and dilated 
agBain-, On the contrary, the /;ver is atreſt , nor 
1s it ſeen at any time to be 'fo conſtried and di- 
—_— ; — 
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Laſt of all, Since through the liver, there is 
none but affirms, that the juyce of all things we 


receive may paſs into the venacava, both in Men, 


Oxen,, or the greateſt creatures, and that for 
this reaſon , becauſe it muſt paſs ſome way into 
the veins if there be any nutrition , and there is 
no other way , and for that cauſe they are forced 
to affirm this - Why ſhould they. not likewiſe be- 
lieve this of the paſlage of the blood through the 
langs in men come to age, upon the ſame argu- 
ments? And with Columbus , a molt skilfull and 
learned Anatomiſt , belicve and. aflert the ſame 
from the ſtruQure and largeneſs of the /u»gs ;. be- 
Cauſe that the arteria venoſa, and likewiſe the vex- 
ericle, are alwayes full of blood , which muſt 
needs come hither. out of the veins, by no other 
path , but through the /#»gs 4 as both he and we 
from our words-before , our own eye-light, and 
other Arguments, do belieye $0. be clear. 

| But ſceing there are ſome ſuch perſons which 
admit of nothing, unleſs there be an authoricy 
alledged for it, let them knaw ,-that the very 
ſame truch may be proved from Galens own words, 
that is to ſay , not only that the blood may be 
transfuſed out of the vexs arterioſa, into the arte- 
ria venoſa , and thence into the left ventricle of the 
heart , and afterwards tranſmitted /into the q7re- 
ries, but alſo thag this is, done: by a continued 
pulſe of the bearr , and, motion of the lungs, 
whilſt we breath.,,' There are in the orifice of eo 
venaarterioſa three ſhuts, or doors, made like a 
EZ , Or half.-Moon , which altogether hinder che 
blood ſent into the vena arterioſa to. return to the 
beart, which all. know. \ | 

"> Galen 
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Galen expreſſes the uſe and neceſſity of thoſe 
ſuts, in theſe words, De «ſu part. 6. Cap, 10. In 
all (ayes he) there i a mutnal Anaſtomsſis or opening of 
the veins , together with the arteries , in their Liſs * 
and they borrow both blood and ſpirit from one ny 
inviſible and very narrow paſſages. Bat if the very 
month of the Vena Arterioſa had always ſtood open , and 
Nature had found no device to ſhut it; when it was re- 
quiſite, 'and to open it again, it could never have come to 
paſs that by thoſe inviſible and little kiſſes, the Thorax 
being contratted the blood could be transfuſed into the ar- 
teries. For everything is not from any thing extralted 
and emitted after the ſame manner 5 for as that which ts 
light 1 eafilier attratted than that which # heavy, by 
dilatation of the inſtruments, and by the conftriftion uu 
ſqueezed out again ſo any thing is eaſier attratted through 
a broad paſſage, than through a narrow paſſage , and ſo 
ſent forth again. But when the Thorax ts contratted , 
the Arterie venoſe which are in the Lungs, being on e« 
very fide puiſated , and compreſſ*d together ſtrongly, do 
ſqueeze out very quickly the ſpirit that ts in them, and ao 
borrow through thoſe fine tonches a part of the blood which 
truly could never come to paſs , if *throngh that great 0= 
pening ,” ſuch as ts the Vena Arterioſa, the blood could re- 
turn back to the Heart : Now the return of it through 
that great month being itop'd, ſome of it through thoſe 
ſmall orifices does arop into the Arteries, it being preſſ'd 
every way, And a little aſter in the following Chap- 
ter , how much the more th: T borax endeavors to ſquees, 
out the blood, ſo much the more thiſe Alembraxes, that 
is to ſay thoſe three Sigma like dcors, do cloſlier ſort the 
month of it, and (uſſer nothizg to return, Which he 
ſayes likewiſe in the ſame tenth Chapter a little 
betore. Unleſs there were doors thire winld follow A 
three» 
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threefold inconvenience , for ſo the' blood ſpenld maky ſuch 


a long journey but in vain, owing.in the Diafoles of 
the ; Lang filling all Fi Jeu them, in the Syſto- 


les, 4s it were a neaptiae , like Euripus * 0ghgnarts. 


its motion again and again , bither and thither , whic 
would net be convenient for the blood : But this.may (rem 
wo preat matter, byt that in the mean time it fhanld wear 
ken the benefit of reſpiration , this is uo miore to be caun- 
ted a {mall buſineſs. And alittle after, And likew/e 
the third inconvenience would follow, no ſlight one , when 
in our breathing our blood ſhould return backwards , un- 
leſs our Aaker had ordained the natnral poſetion of thoſe 
Atembranes. Whence he concluges Chap, 2, 4#- 
deed the nſe of all the ſhuts or portals #5 the ſame, to hins 
der the return of the matter ;, and either of them have « 
proper uſe to draw matter from the heart, that they may 
return 10 more, and to draw matters into the heart, that 
they may go no more from thence. For Nature would nat 
have the heart to be wearied with netdleſs travel, nor 
[end thither whence it was better to extrait, nor extratt 
from thence again whither. it was better ts ſend. For 
which cauſe there being four orifices onely ; two in either 
entricle, one taxes in, the other draws forth, And 4 
little after. Furthermore , when one of the veſſels 
conſiſting but of one Tunicle is implanted inte the 
Heart , and the other conſiſting of a denble T unicle is 
drawn forth from it, viz. (The right ventricle Gates 
means , ſodo I theleft ventricle by the ſame rea- 
ſon, ) It was needful that there ſhanld be as it were 4 
ciſtern to both, to which both of them belonging, that the 
_ might be drawn out by one, and ſent ane by the 
other, 
That argument which Galen brings for the paſſa- 
ges of the blood through the right ventricle out of 
the 
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the vena cava into the /angs, we may more rightly 
uſe for the paſſages of the blood out of the veixs 
through the beare into the arteries changing only 
the terms. | 

It does therefore clearly appear from the words 
and places of Galen, a divine man, father of Phy. 
ficians, both that the blood doth paſs ſrom the we- 
na arterioſa into the little branches of the arteris ve- 
ne/a, both by reaſon of the pulſe of the bears and 
alſo becauſe of the motion of the lungs and thorax : 
See the commentarie of the moiſt learned Hofwmas- 
us upon the ſixth Book of Galen de nſw part. which 
book I ſaw after 1] had written theſe things, 

Furthermore it was neceſlary that the bearr 
ſhould receive the blood continually into the veu- 
fricles, as in a pond or ciſtern , and ſend it forth 


again : and for this reaſon it was neceſlary that ir 


ſhould be ferved with four locks or doors, where- 
of two ſhould ferve for the intromiflion and two 
for the emiflion of blood, leſt either the blood 
like an Zwripxs , ſhould inconvenicntly be driven 
up and down, or go back thither from whence ic 
were fitter to bedrawn, and flow from 'thar part 
to which it was needful it ſhould have been ſenr, 
aud ſo ſhould be wearied with idle travel, and the 
breathing of the /uxgs be hindred, Laſtly our afler. 
tion appears clearly to be true, that the .blood 
does continually and inceſſantly flow through the 
porolities of the /wngs, out of the right ventricle in- 
ro the /eft , out of the vere cava into the arteria 
magna ; for ſeeing the blood is continually ſent our 
of the right ventricle into the lavgs through the ve- 
ne arterio/ſa, and likewiſe is contirually attracted 
Our of the lungs into the /eft , which appears by 

| that 
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that which has been ſpoken, and che poſition of the 
Portals, it cannot be, but that it muft needs paſs 
through continually. | 

And likewiſe ſeeing that always, and without 
intermiſſion, the blood enters into the right venrri- 
cle of the heart , and goes out, ( which is like- 
wiſe manifeſt, of the /eft ventricle, both by 
reaſon and ſenſe) it is impoſſible bur that the blood 
ſhould paſs continually through, -out of the vers 
e424 into the Lorta. | 

That therefore which is apparent to be done in 
moſt, and really in all whilſt they are growing to 
age, by difſetion through moſt open paſſages , is 
here likewiſe manifeſt ro come to 'paſs in thoſe 
when they are ariv'd to full age, by the hidden po. 
rofities of the lxngs , and touches of its veſſels both 
by Galens words, and that which has been ſpoken: 
From whence it appears, that albeit one ventricle 
of the heart, that is the /eft , were ſufficient for 
the deſpenſation of 'the blood through the whole 
body, and the eduRion of it out of the vena cava 
( as it is in all creatures which want lungs; ) Yet 
Nature deſiring that the blood ſhould be ftrained 
through the /angs, was forc'd to add the right wen- 
tricle , by whole pulſe the blood ſhould be forc'd 
through the very /xgs out of the vena cava into the 
receptacle of the /efe ventricle: and ſoitis to be 


+ ſaid that the Jofrwentricle was made for the lngs ſake 


and not for nutrition only; ſeeing in ſuch an a- 
bundance of viual, adding to it the help of com- 
pullion, it is no ways to be believed that the /ungs 
ſhould rather want ſo much aliment , and that of 
blood ſo much more pure and full of ſpirit, as be- 
ing immediately convey'd from the ventricles of the 

| heart, 


| 


— — —_ .———_—_—— 


Df the motion of the Heart, 4c. 4g 


heart, then either the moſt pure ſubſtance of the 
brais, or the moſt reſplendent and divine conſtitu- 
tion of the eyes, or the fleſh of tae heart it ſelf, 
which is more fitly nouriſhed by the vena core- 


yalis, 


a. 
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CHAP. VUL. 
Of the abundance of blood paſſing through the Heart 


our of the veins into the arteries, aud of the cir- 
cular motion of the blood, 


Hus much of the transfuſjon of the blood out 
of the veins into the arteries , and how it is 


diſpoſed of and tranſmitted by the pulſe of the 


heart, to ſome of which thofe perchance thar were 


| heretofore moved by the reaſons of Galen, Colum- 


POT 
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bus, and others, will yield 5 now as concerning 
the abundance and increaſe of this blood , which 
doth paſs through, thoſe rhings which remain to 
be ſpoken of , though they be very conliderable, 
yet when I ſhall mention them, they are ſo new 
and unheard of, that not only I fear. miſchief 
which may arrive to me from the cnyy of ſome per- 
fons, but likewiſe doubt that every man almoſt 
will be my enemy , fo much does cuſtome and do- 
Arine Ouce received and deeply rooted ( as if it 
were another Nature ) prevail with every one, 
and the venerable rey-rence of antiquity enfor- 
ces : Howſoever, niy reſolution is now fer 
down, my hope is in the candor of thofe which 
love truth , and learned ſpirits, Truly when I 


had 


5O guatomical Exerciſes 


had often and ſeriouſly conſigered with my ſelf, 
what great abundance there was, both by the diſ- 
ſection and living things , for experiments ſake, 
and the opening of arteries, and many wayes of 
ſearching, and from the Symetrie, and magni- 
tude of the ventricles of the heart, and of the veſſels 
which go into it, and-go out from it, ( lince 
Nature making nothing in vain, did not allor 
that greatneſs proportionably to no purpoſe , to 
thoſe veſleſs / as likewiſe from the continued and 
carefull artifice of the doors and fibers, and the reſt 
of the fabrick,,. and from many other things, and 
when I had a long time conlidered with my ſelf 
how great abundance of blood was paſled through, 
and in-how ſhort time that tranſmiſſion was done, 
whether or no the juyce of the nouriſhment which 
we receive could furniſh this or no: at laſt I per. 
ceived that the veins ſhould be quite emptied, and 
the arteries on the other (ide be burſt with roo 
much intruſion ef blood , unleſs the blood did 
paſs back again by ſome way out of the veins into 
the arteries , and return into the right ventricle of 
the heart. | | 
| began to'bethink my ſelfif it might not have a 
circular motion , which afterwards I found true, 
and that the blood was thruſt forth and driven out 
of the heart by the arteries into the habit of the 
body and al! parts of it , by the beating of the /eft 
ventricle of the heart , as it 1s driven into the lungs 
through the vexs arterioſa by the beating of he 
right , and that it does return through the little 
veins into the vena cava , and to the right ear of 
the heart , as likewiſe out of the lungs chrough tbe 
aforeſaid arteria veneſa to the left ventricle, as we 
Jaid betore, Which 


we. 


| Nw 
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- Which motion we may call c:rcalar , after the 
ſame manner that Ariſtotle ſays that the rain and 
the air do imitate the motion of the ſuperiour 
bodies; For the earth being wet, evaporates by 
the heat of the $-»,, and the yapours being rais'd 
aloft are condens'd and deſcend in ſhowrs, and 
wet the ground , and by this means here are gene- 
rated, likewiſe , tempeſts, and the beginnings 
of meteors, from the circular motion ot the Sun, 
and his approach and remioyal. 

So in all likelihood it comes to paſs in the body, 
that all the parts. are nouriſhed , cheriſhed , and 
quickned with blood, which is warm, perfe&, 
vapourous, full of ſpirit, and that I may ſo ſay, 
alimentative.: inthe parts the blood is refrigera- 
ted, coagulated, and niade as it were barren, 
from thence it returns to the heart, as, to the 
fountain or dwelling-houſe of the body , to 
tecover its perfetion , and there again by natu- 
ral heat, powerfull, and vehttement, it is melted, 
and is diſpens'd-again through the body from 
thence, being fraught with ſpirics, as with 
balſam , and that all the things do depend upon 
the motional pulſation of the heart. 

So the heart is the beginning of life , the Su 
of the Aficrocoſm', as proportionably the Sx 
deſerves to be call'd the heart of the world, by 
whoſe vertue, and pulſation, the blood is mov'd, 
perfe&ed, made vegetable , and is defended from 
corruption , and martering, and this familiar 
houſhold-god doth his duty to the whole body, 
by nourithing , cheriſhing, and vegetating, 
being the foundation of lite , and author of all, 
Bur we ſhall ſpeak more conveniently of theſe in 
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the ſpeculation of the final cauſe of this mo- 
r10n. 

Hence it is , ſeeing the veizs are certain wayes 
or veſſels carrying the blood, there are two ſorts 
of them, the Cavaand Aorra. Not by reaſon of 
the ſide, as Ariftorle ſays, but by their function , 
and not, as is commonly ſpoken , by their con- 
ſtitution , ſeeing in many Creatures ( as I have 
ſaid) a vein diffters not from an arterie , in the 
thickneſs of the Tunicle , but by their uſe and 
employment diſtinguiſhable, a vein and an arterie, 
both of them not undeſervedly called veins by the 
Antients, as Galen has obſerved, becauſe that this, 
viz,, the arterie, is a way carrying the blood from 
the heart into the habit of the body , the other a 
way car—_ it from the habit of the body back 
again into the beart. This is the way from the 
heart , the other the way to the heart, This con- 
tains blood rawiſh, unprofitable , and now made 
unfit for nutrition, the other blood digeſted, 
' perfe&, and alimentative. 
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That there is 4 Circulation of the blood from the 
confirmation of the firſt ſuppoſition. 


Ru leſt any ſhould think that we put a cheat 
upon them, and bring only fair aſſertions, 


without any ground, and innovate without a 


cauſe , there comes three things to be confirm'd, 
which being ſet down , I think chis truth muſt 
needs follow, and be apparent to all men, 

I. Firſt, That the blood is continually , and 
without any intermiſſion, tranſmitted out of 
the vena cava into the arteries, in {0 great abun- 
dance, that it cancgot be ele wo by "thoſe 
things we take in, and infomuch that the whole 
maſs of blood would quickly paſs through, 

2, In the ſecond place, that continually, 
duely , and without ceaſe , the blood 1s driven 
into every member and part, and enters by 
the pulſe of the arteries, and that in far greater 
abundance then is neceffary” for nouriſhment, 
or then the whole maſs is aþle to furnith. 

3. And likewiſe thirdly , that the veins them- 
ſelves do perpetually bring back this blood into 
the manſion of the heart. 

"Theſe things being prov'd, I think it will 
appear thac 1c doth go round, is returned, 
thruſt forward, and comes back from the heart 
into the extremities, and from thence into the 
heart again, and ſo makes as it were a circular 
motion, | 

EB 3 Let 
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Let us fuppoſe how much blood the left ventricle 
contains in its di/atatipn when its full, either by our 
thought or experiment, either Zij, or Z1jj, or Fj l., 
I have found in a dead man above Zij. 

Let us ſuppoſe likewiſe,how much leſs in the con- 
traction, or when it does contra it ſelf,the heart 
may contain, and how much leſs capacious the 
ventricle is, and from thence how much blood 1s 
thruſt out of the .@rteria magnas for in the Syole 
there is alwaies ſome thruſt forth, which was de- 
monſtrated in the third Chapter, and all men ac- 
knowledge, being induced to believe it from the 
fabrick of the veſſels, by a yery probable conjeRure 
we may averr that there js ſent in of this into the 
arteriea fourth , or fifth, or ſixth,at leaſt an eipth, 
part. Solet us imagine,that in a Man there is ſent 
forth in every pulſe of the heart , an ounce and a 
half, or three drams, or oge dram of blood, which 
by reaſon of the hindrance of the portals cannot 
return to the heart. 

The heart in one half bour makes above a thou- 
ſind pulſes, yea in ſome, and at ſome times, two, 
three or four theuſand ; now multiply the dramy 
either a thouſand times three drams, ar two drams 
or five hundred ounces, or ſuch a proportionate 
quantity of blood, transfuſ'd through the hear: in- 
r0 the arteries , which is a greater quantity than is 
found in the whole body. So likewiſe in a Sheep 
ora Dog if there paſs (1 grant ye) but ane ſcru- 
ple, in one half hour there paſſes a thouſand ſcru- 
ples, or about three pounds and a half of bloed ; 
in whoſe body,for the moſt part isnot contained a- 
bave four pounds of blood, for I have tryed it ina 
Sheep, | —_— - .- 
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So our account beiag almoſt layd, orceoting. 
to which we may gueſs the quantity of blood whic 

is tranſmitted , counting the pulſations, it ſeems 
that the whole maſs of blood does paſs out of the 
veins into the arteries through the hear;,and likewiſe 
through the /angs; 

But grant that it be not done in half an hour, but 
in awhole hour, or in aday, be itas youwill, 
it is manifeſt that more blood is continually tranſ- 
mitted through the hear: , than either the food 
which we receive can furniſh , or is poſſible to be 
contained in the veins. Noris it to be ſaid, that 
the heart in its contraction ſometimes does thruſt 
out, ſometimes not, or as. much as nothing, or 
ſomething imaginary. This I refuted before, and 
beſides its againſt ſenſe or reaſon. For if in the 
Cilatation of the hears it muſt needs come to paſs 
that the vextricles are filled with blood, it it like- 
wile neceſſary that in its contraction it ſhould 
alwaics thurſt forth , and that not a little, ſeeing 
the conduits are not ſmall ; and the protruſion not 
ſeldome; its very convenient likewiſe in every pro- 
pulton , the proportion of the blood rthurſt out 
ſhould be a third part; or ſixth part, or eighth-part 
in proportion to thar which is before contain'd in 
the ventricle, and which did fill it in the dilatation, 
according as the proportion of the ventricle being 
contracted is to the proportion of it being incon- 
erated; and asin the dilatation it nevercomes to 
paſs , that it isever 61/'d with nothing, or ſome- 
thing meerly imaginary,ſo in the contraRion it ne- 
ver expel[s nothing, or that which is imaginary, 
but alwaies ſomething , according to the propor- 
tion of the contratjon, Wherefore it is to be con- 
; E 4 cluded 


5s - Anatomical Exerciſes 
cluded, that if in a Man, a Cow,/' or # Sheep, the 
B carr doth ſend forth one dram, and that there be a 
thouſand pulſes in one half hour, that it ſhall come 
to paſs in the ſame time that there ſhall be ren 
ounds and five ounces tranſmitted, if at one pulſe 
it ſend forth two drams, twenty pound and Z 10, 
if half an ounce forty one pounds and £8, if an 
ounce, $3 tb, and $4 will come to be transfuf'd, 
I fay, inhalf an hour , out of the v4» into the 
arteries. | 
But it may perchance be that I ſhall ſet down 
here more acurately how much is thruſt out at eve- 
ry pulſation, when more, and wherrlefs, and for 
what reaſon, out of many obſeryations which I 
have gathered. Cn / 
In the mean time this I know and declare to all 
men, that ſometimes the blood paffes in leſs, ſome- 
times in more abundant quantity \, and the cir- 
cuit of the blood is performed folietitnen ſo0- 
ner , ſometimes ſlower, according ro the age 
temperature, external and internal cauſe, ac- 
cidents natural or innatural, ſleep, reſt, food, 
exerciſe , pafſions of the mind, and the like- 
But howſoever, though the blood paſs through 
the beart and lungs, inthe leaſt quantity that may 
be, itisconvey'd in far preater abundance into 
the a' zeries, and the whole body, than ir is poſ- 
{ible rhat it could be ſupplyed by juice of nou. 
riſhment which we receive, unleſs there were are- 
greſs made by its circuition, 
' This likewiſe appears by our fenfe, when we 
look upon ghe diſſection of living things, not on- 
ly in the apertion of the great arzerie, but (25 Ga- 
len affirms in man himwfeli ) if any, yea the leaft 
arierie 
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arterie be cut, all the maſs of blood will be drain'd © 


out of the whole body, as well out of the' veins 
as out of the arteries , in the ſpace of half an 
hour. b+'9 
Likew:ſe Batchers can well witneſs this, ' when 
in killiog of an oxe, they cut the jugular avevier, 
they drain the whole maſs of blood in leſs than 
uarter of an hour , and empty all the veſſels, 
which we find likewiſe to come to paſs in cutting - 
off members and tumours, by too much profuſion of 
blood, ſometimes in a little ſpace. EN 
Nor does it weaken the force of this argument, 

that ſome will ſay, that in ſlaughter, or of cuttin 

off members , the blood flows out as much throug| 
the veins as through the arteries, ſeeing the buſineſs 
is far otherwiſe. For the veirs, becauſe they flap 
down, and that there is no out-driving force in 
them , and becauſe their compoſition is likewiſe 
with ſtoppages of portals, as hereafter ſhall -ap- 
pear, they ſhed bur a very little, but the arteries 
pour out the blood more largely, impetuouſſy,, 
by impulſion, as it-it were caſt our of a ſpout. But 

ler the cafe be tryed omitting the vein and cutti 

the jugnlar arteriein a ſheep, or a Dog, it will-be 
wonderful to ſee, with how great force, how great 
protruſion, how quickly,you ſhall ſee all-the blood 
£0 be emptied from the whole body. as well from the 
veins as from the arteries. But it is manifeſt by 
what we have ſaid, that the arterres receive blood 
no where elſe but from the veins by tranſmiſſion 
through the h:art, wherefore tying the aorta at 
the root of the heart, and open.ng the jugwar of 
any other arterie, if you ſee the arteries empty , 
and the veins only full, it is not to be wondred aty 
| Hence 
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Hence you hall plainly ſee the cauſe in Anato- 
my why ſo much blood is found im the veins, and 
bur a lictle in bu arteries, why there is a great 
deal found in the right ventricle , and bur alitele in 
ehe left, (which thing perchance gave occa(jon of 
doubt tothe antients , and of believing, that ſpi- 
rits alone were contain'd jn thoſe concavities, 
whilſt the animal was alive ) the cauſe perchance 
4s, becauſe there is no paſſage afforded from the 
-veins into the arteries but through the /urgs and the 
beart, but when the /#»gs have expir'd _ leave off 
to move, the blood is hindred to paſs from the lit- 
tle brancbes of the vena erterioſa into the arteria ve- 
noſa, andſointothe left ventricle of the heart ( as 
in an ZEmbryen it was betore obſerved , that it was 
{opt by reaſon of the want of motion of the /ung-s, 
which open and ſhur np the touches, and hidden 
and invilible porolities ) but ſeeing the heart does 
not leave off motion at the ſame time with the /angs 
but docs beat afterwards and outlive them, it comes 
eo paſs that the /efe ventricle and the arteries do ſend 
Forth blood into the habit of the body, and not re- 
ceiving it through the lungs , do therefore appear 
-.. | 
Bur this likewiſe affords no ſmall credit to our 
purpoſe , lince there can be no other cauſe given 
-for this but what in our ſuppolition we have al- 
4eged. 

Selides from bence it is manifeſt, that how much 
the more, or more vehemently the arteries do beat 
1c happens in all fluxes of blood that ſo much the 
ſooner the whole body is emptied. 


% 


Hence 
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Hence likewiſe it comes to paſs, that inal fain- 
tings, all fear , and the like, when the heart 
eats more weakly, languithing,and with no force, 
that it happens chat all fluxes of blaod are ſtop'd 
and hindred, —— ? 
Hence likewiſe it is that in a dead body,after the 
heart ceaſes to beat, you cannot out of the jugular 
or cyural veins and opening of the arteries by an 
means extrat above half the mafs' of blood, nor 
can a butcher when he hatch knockt the oxe on the 
head, and ſtund bim , draw all the blood from him 
unleſs he cur his throat before the, heart . leaves 
beating. 110138 
Laſt of all, from hence we may imagine that 
no man hitherto has ſaid any thing arigtit con- 
cerning the Aneſtomeſis, where itis; howitis, 
and for what cauſe ; I am now in that ſearch, */ 


Chap. 


60 Anatomical Exerciſes 


CHAP. X: 
The firft ſuppoſition concerning the quantity of the blood 


which paſſes through from the veins into- the 
arteries, and that there is a circulation of the 
bleed is vindicated from objeitions, and further 


confirm'd by experiments. 


— far the firſt polition' is vindicated, 
..L - whether the matter be to be reckoned by 
account , or whether we refer it to experiment, 
or our own eye-light , viz. that the blood con- 
tinually paſſes out of the veins into the arreries in 
greater abundance then can be furniſhed by our 
nourihment , ſo that the whole maſs in a little 
time paſſing through that way, it mult neceflarily 
follow that there ſhould be a circulation , and 
that the blood ſhould return. 

But if any here can ſay that it can paſs through 
in great abundance, and yet it is not needfull 
that there ſhould be a circulation , ſince it comes 
to-be made up by what we receive , and that the 
encreaſe of milk inthe paps may be an inſtance, 
for a Cow in one day gives three, four , *or 
ſeven gallons, or more, a woman likewiſe gives 
two or three pints every day or more, in the 
nurſing of a child or two , which is manifeſt to 
be reltor'd by what ſhe receives, it is to be 
anſwer'd , that the heart is known to ſend out ſo 
much 1n one hour or-two. 

But if not as yet ſatisfied he ſhall ſtill preſs 
further , and ſay , that although by the diſſeRing 
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of an arterie, and giving and opening a way , it 
comes to paſs belides the courſe of Nature, that 
the blood 1s forcibly pour'd out , yet it does nor 
therefore come to pals in an entire body, no 
out-let being given, and the arteries being full, 
and conſtituted according-to Nature, that ſach 
g great quantity ſhould paſs in ſo ſhort ſpace, 
mock that there muſt needs be a regreſs ; Ir 
is to be anſwer'd, That by laying of an accounr 
it appears from former reckoning, that how 
much the hears being f1'd does contain more in 

its dilatation , then 1n its conſtriction , ſo much 
* (for the molt part) at every pulſation is ſent 
forth , ard for that cauſe does there ſo much paſs 
the body being whole, and conſtituted according 
to Nature, 

But in Serpents, and in ſome Fiſhes , binding 
the veins a little beneath the hearr , you ſhall 
quickly ſee the diſtance betwixt the heart and the 
ligature to be emptied , ſo that your muſt needs 
affirm the recourſe of blood, unleſs you will 
deny your own eye-fight. The ſame ſhall clearly 
appear afterwards in the confirmation of the ſe- 
cond ſuppolition. 

Let us conclude, confirming all theſe with 
one example, that every one may believe his 
own eyes: If any one cut upa live Adder, be 
ſhall ſee the heart bear calmly , diltintly , for a 
whole hour, and ſo contract it ſelf, { in its con- 
ſtrition being oblong) and thruſt ir ſelf our 
again like a Worm. Thar it is whitiſh in the 
S$yſtole , and contrary in the Diaſtole , together 
with all the reſt, by which 1 ſaid this truth was 
evidently confirmed, for here the parts are longer 


and 
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and more diſtint, But this we nay more eſpect- 
ally find, and clearer then the — 

The vena cava enters the lower part of the heart; 
the arterie comes out at the upper part,noiv taking 
hold of the vez« cava with a pair of pinſers,or wit 
your finger and thumb, and the courſe of the blood 
being ſtop'd a lictle way beneath the hearr , you 
ſhall upon the pulſe perceive to be preſently al- 
moſt emptied that place which is berwixr your fin- 
gers and the heart , the blood being exhauſted by 
the pulſe of the heart ; and that the heart will be of 
a far whiter colour, and chat it is leſſer too inits 
dilatation for want of blood , and ar laſt bears 
more faintly, inſomuch thar it ſeemis in the end as 
it were to die , fo ſoon again as you. untie the veir 
both colour and bigneſs returns to the heart, Aﬀ- 
terwards, if you do leave the veins; and do graſp 
or bind the arterie a little way from the heart, you 
ſhall on the coritrary fee ther ſwell vehemently 
there where they are graſp*d, and that the hears is 
{well'd beyond meaſure; and does acquire a purple 
colour till it be blackiſh again,and thar ir is at laſt 
opprelt with blood fo that you would think it 
would be ſuffocated,but untying the ſtring, that ir 
does return to its natural conftitution , colour, 
and bigneſs. 

So now there are two ſorts of death, extintion; 
by reaſon of defe& , and ſuftocation, by too great 
quantity: here you may have the Example of both 
before your eyes, and confirm the truth which hath 

cen fpoken concerning the keare , by your own 
VIEW: 


CHAP: 


Of the motfon of the Heart, 4c. 6s 
CHAP. XI. 
T he ſecond [ſuppoſition is confirmed. 


He ſecond is to be confirm'd by us,which that 
ir may appear the clearer to our view, ſome” 
experiments are to be taken notice of, by which it 
is clear, that the blood doth enter into every mem- 
ber through the arteries, and does return by the 
veins, and that the arteries are the veſſels carrying 
the blood from the heart , and that che vers arc the 
veſſels and wayes by which the blood is returned to 
the heart it ſelf ; and that the blood in the mem- 
bers and extremities does paſs from the arteries into 
the veins (cither mediatcly by an Azaſtomoſos,or im- 
mediately through the poroſitics of the fleb, or 
both wayes,) as before itdid in the heart and the- 
rYax Out of the weins, into the arteries : whence it. 
is manifeſt, that in its circs/ation it moves from 
thence hither, and from hencethirber, ro wit, from 
the centre to the extremities, and from the extremi- 
ries again tO the centre, 

But likewiſe computation being afterwards made, 
it appears in the ſame place,thar in regard of the a- 
bundance it can neither be recruited by that which 
we rakein, nor is there ſo much requir'd for nou- 
riſhment. As likewiſe concerning /igatures it 15 
clear how they attraR, that they do ic not either 
by hear, nor grief, or force of vacuum, nor an 
other cauſe known heretofore, As likewiſe what 
convenience and uſe /igatures do bring to Phylick 
how they ſtop, or provoke the flux ot blood, and 
how they cauſe gangrenes, and mortifications of the* 

| mem- 
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members, and by this means how they are of uſe in. 
the gelding of ſome creatures, and in taking away 
of fleſhy tumors, and wens, For certainly from hence 
it comes to paſs,that none have rightly underſtood 
the cauſes , and reaſons of all thele things, though 
all almoſt according to the opinion of rhe Antients, 
do / >. mg and give their verdi& for /igatures 
in difeaſes, yet few in the adminiſtration ot chem 
do afford any help by them in their cures, 

Some ligatares are ftrift; others of a miadle 
ſort. 

A. ftrift ligature T call ſuch a one, where the arm 
ts ſo ftreightly bound with the bard or rope, thar 
__ cannot perceivethe arterie to beat any where 

eyond the ligatwre ; ſuch a one weuſe in the cut- 
ring off of members, taking a care of the flax of 
blood in gelding of animals, taking away of ta- 
mors > by which lgatzre the afflax of aliment and 
heat being altogether intercepted , the veſlels, rhe 
teſticles, fade and dy, and the great tmors of fiefh, 
and afterwards fall quite away. 

That I call a middle ſort of hgature; which does 
compreſs the member every way, but withour pain, 
inſomuch that it ſuffers the arterie to bear a lirtle 
beyond the /ipature ; ſach a one as is uſed in the art- 
traction and emiſſion of blood : for albeit you 
make the /igarzre above the elbow , yet you ſhall 
perceive the arteries tO beat a [iccle in the wriſt if 
you touch it, if in the blood- letting the /igarure be 
made aright, 5Iy 

Now let there be an experiment made in a mans 
arm, either raking a band, fuch as they uſe in 
blood letting , or by the ſtronger praſp of the 


hand it ſelf, which indeed 15 molt conveniently 
4 . 


Df the motfon of the Heart, xc, &5 
done in a lean body which has larger veins} and 
when the budy being heated , the extremities are 
warm, and a greater quahtity of blood is in the 
extremities, and more vehement pulſations, for 
then all things will more evidently appear. 

If you do make then a hard ligature; drawing 
it as ſtreight as any can endure-tt., you may firtt 
obſerve that beyond that /igatwre the arrerie does 
not beat in the »ri/f, nor any where elſe ; and. 
then that immediately the ##terie begins above 
the /igarwre, has its Diafiole higher, and bears 
more vehemently , and does as it were with a 
kind of tide riſe rowards the #5garwre ( as if it did 
endeavour to beat through and open its flux 
which is intercepted ) and the paſſage which is 
ſtopt, and that ir does appear to be tuller there 
then is convenient. In the mean time the hand 
retains its colour and conſtitation, only in 
proceſs of time it begins to be a lictle coldiſh, 
but nothing is attracted into it, 

After that this ligature has continued a while, 
and that in a ſudden it is a little untied into a 
middle fort, ſuch ſay as they ule in letting of 
blood, it is to be obſerved that the whole hand 
is RKreightwayes imbued with colour , and di- 
ſtended, and that the ves of it become ſweli*d 
and lumpie, and that in the fpace'of ten or twelve 
pulſes rhe blood being thruſt forward and caft - 
into the hand is ſeen to be extreme full, and 
that a great quantity of blood is quickly drawn 
by the hgarxre , without either anguiſh , hear, 
or ſhunning of the vacwwm, or any orcher cauſe 
heretofore mentioned, 


In the mean time, if any one put bis finger to 
F the 
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the: arterie , in the-very time ofthe unbinding, 
near to the /igatwye , he ſhall feel the blood as it 
were paſting by under his finger. 

Moreover he in whoſe arm the experiment is 
made , .upon the change of a ſtreight /igatnre into 
a miaale one ( the impediment. being as it were 
removed ) he ſhall plainly fee] the heat and 
blood enter by*pulſation , and perceive ſome- 
thing to be breathed by the conduGt of the ar- 
rerie as it were immediately, and to be diſperſ- 
ed over all his hand , and that his hand is pre- 
ſently heated and diſtended, As in a ftri&# i- 

ature the arteries above are diſtended, and do 

eat, and not below, and the veins become 
lefler , ſo in the middle ſort of ligature the veins 
ſwell, and become ſtubborn, but. not above, 
and the arteries become leſs, nay if you ſqueeze 
the veins, unleſs you do it very ſtrongly , bard- 
ly ſhall you ſee the blood paſs above the liga- 
ture, or the veins fall, 

So from theſe things it is ealie for any man 
that will diligently obſerve, to know that the 
blood does enter by the arteries, for by their 
ftrict ligature nothing is attracted, the hand re- 
rains its colour, nor happens there any di- 
tenſion , bur being a little untied as in the mid- 
ale or gentle ligature, it 1s manifeſt thar the 


hand is ſwell'd, and that the blood by the force 


and impullion is abundantly thruſt io. Where 
the blood flows forth as in the gentle ligature 
they beat, where it does not flow they beat 
not at all, In the mean time the veins being 
ſtreightned nothing can flow through them, 
of which this is a token , thar beneath the /;- 
by, garnure 


, 
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above, and then they uſe to be when the 1;- 
pature 15 taken away ,' hence .it is clearly ma- 
nifeſt, that the /igature hinders the return of 
the blood through the veins into the ſuperiour 
parts, and makes thoſe beneath the /gature 
continue ſwell'd. 

But the arteries in this caſe do thruſt out 
the blood beyond the /iparmres from the in- 
ward parts by the ſtrength and impulſion of 
the hears , notwithſtanding the genre ligature. 


This is the difference of the ſtrict ligature from 


the gentle one, that the ſtrif# /igature does not 
only intercept the paſlage of the blood in the 
veins but in the axyteries alſo, that which is 
entle doth net hinder the pulfifick vertue, 
Fur that it ſtretches, ic ſelf and drives out the 
blood into the furtheſt parts of the body, 

So that we may reaſon thus 53 when in a 
gentle ligature we ſee the veins ſwell'd and di- 
{tended , and the hand to be very full of 
blood, whence comes this ? For cither the 
blood comes «through the veins, or through 
the arteries beneath the /igarare, or through 
the hidden pores; Our of che veivs it cannor, 
by hidden paſlages leſs, therefore needs muſt it 
by the arteries, as we have ſaid. That it can- 
not by the veins 1s apparent , when the blood 
cannot be ſqueezed back above the /igarare, 
unleſs you take the /igatrre quite away : Then 
you may ſee the veins fail and disburthen 
themſelves into the upper parts, and the band 

row white, and all the formerly gathered 
ling and blood to vaniſh apace, He him- 
Fa ſelf 
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gature they become much more ſwell'd , then- 
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l.1f will better perceive it, whoſe body or 
arm has been ſo bound a good while , and his 
hands by that means become ſwell'd, and 
made colder, 1 ſay, he ſhall feel ſomewhat 
that is cold to creep up to his elbow or arm- 
pits, to wit, with the return of the blood, 
which return of cold blood to the heart after 
blood-letting, after the untying of the band, 
I did imagine to be the cauſe of fainting, 
which we likewiſe ſee come to paſs in ſtrong 
men , and moſt after the untying of the /iga- 
terre , which commonly they ſay comes to paſs 
from the turning of the blood. Beſides, when 
preſently upon the untying of the ffriit ligature 
into a gentle one, we fee, that by the immiſſi- 
on of blood through the arteries, the weins 
comprehended beneath the /igatwre do ſwell 
up, and not the arteries, it is a fign that the 
blood does paſs out of the arteries into the 
veins, and not on the contrary ; and that there 
is an Anattomoſis of the veſſels, or that the 
pores of the fleſh and ſolid parts are pervious 
ro the blood. It is likewiſe a'ſign that very 
many veixs do communicate #5 cal when a 
gentle /ipatwre being made about the arm ma- 
ny of them do ſwell rogether, 'but paſſage be- 
:ng open'd out of one little vein with the Lan- 
cetr, they ſtreightwayes fall all of them, and 
ajburthening themſelves all into that one, 
do almoſt all flap down. | 
From hence may every body know the cauſe 
of attraction which is made by hgature, and 
perchance of all fluxes, wiz. as in the hands, 
when the veins are drawn together by that /- 
| gathre 
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gature Which I call gentle, the blood cannot go 

rth, in the mean time'if':it be driven vio- 
lent! — the arteries , that is to ſay, by 
the force of the heart , of 'neceflity the part 
muſt be fill'd and diſtended. 

For otherwiſe how could it be ? for heat, 

aſh, and' force of the' vacuwwn do indeed 
attra& , but ſo as the part may be full, nor 
that it ſhould be diſtended , and ſwoln beyond 
irs natural] conſtitution, But for the in- thruſt- 
ing, and ſtraight in-driving of che blood, it 
ts neither to be believ'd. nor can ic be de- 
monſtrated a member can be ſuddenly op- 
preſs'd , the fleſh ſuffer a ſolartton of its coms- 
 #unm, and the veſſels be feen ro burft, thar 
this can either be done by avgwiſh, heat, or 
force of the vacuum. 

Moreover it ſo falls out, that there is an 
attraction made by the /igatwre, without all 
grief, heat , or force of the- vacuum. But if by 
any azgxiſþ the blood ſhould chance to be at- 
erated, which way ſhould, beneath the /ipa- 
etxre, the hands, and the fingers, and the weing 
fwell, and become (well'd , the arm being ryed 
at the elbow, ſeeing that by reaſon of the 
compreſſion of the /;gatwre the blood could not 
come thicher through the veins ? and why ſhould 
there no fign appear above the /igarwre either 
of rumour or repletion, ' nether any lign of at- 
traction or a flux at all ? 

Bur this is the manifeſt cauſe of attraction 
beneath the ligature, and of ſwelling beyond 
meaſure in the hand and fingers, to wir, that 
the blood does enter forcibly and apace, bur 
cannot get Out again, F 3 Hence 
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Hence is all the cauſe of t#mour, and of all 
oppreſſive redundancy in any part-;- becauſe 
the wayes of ingreſs are open , and the wayes 
of regreſs ſhut : hence ic muſt needs follow, 
that the humour ſhould abound , and the part 
be raiſed with ſwelling, 

Whether may it not be from hence hat in 
ſwellings which are inflam'd, ſo long as the 
ſwelling receives increaſe, and is not in its 
bigheſt eſtate, there is a full pulſe felt in that 
place , eſpecially in hotter r-mexrs, in which 
the increaſe uſes to be on a ſudden, ſhall be 
for our after-ſearch , as likewiſe whether that 
happens from hence, { which by chance I had 
experience of in my ſelf) I calling out of a 
Coach, and being ſomewhat hure in my fore- 
head, there where the little branch of the ar- 
terie creeps out of the temples, I felt a ſwell- 
ing about the bigneſs of an egg in the ſpace 
of twenty pulſes, without either heat or much 
pain, viz, becauſe of the nearneſs of the arre- 
ie, the blood was abundantly and more ſwift- 
ly driven into the bruis'd place, '. | 

Hence does it appear for what cauſe in 
Phlebotemie when we would have the blood 
leap out further and with greater force , we 
bind it above the cutting of the weix , not be- 
low , but if it flow in ſo great quantity 
through the veins from the ſuperjour parts, 
that /igature would not only not help, bart 
hinder : for it were more likely that it ſhould 
be bound below, that the blood being hin- 
der'd might go ont more abundantly if it did 
flow thither, and deſcend from the upper parts 

intq 
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into the veins, But ſince from ſomewhere 
elſe, it is driven by the arteries into the lows- 
er veins, in which regreſs by reaſon of the 
ligature is hindred , the veins ſwell and can 
ſqueeze ic out', and throw- :it-further through 
the orifice, but ſee, the /igatwre being unty'd, 
and the way of egreſs being. open., the hlood 
doth no longer...come ,. .but [drop by drop, 
and that which every body knows, If in Phle. 
botomy you either untie the band , or bind it 
below , or bind the member with too fri a 
ligature 'it comes not forth , as if all. force 
were taken from it , becauſe forſooth the way- 
of - entrance and influx of blood + through the: 
arteries is by *that ſtrict © ligatu?e intercepted,” 
or a more - free- regreſs: is' 'granted through 
the veins, the ligatnre being unticd, 0 
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GHAP. XIL 
That there is 8 cirt#latiqu of the bioed | from the con- 
© frmationef the ſecond ſuppoſition. | 


Qeciagthels things are (o , 1t.is certain that 2 
} other thing which I ſaid before is likewiſe 
confirm'd ; that the hlood docs continually paſs 


through the - bras, For we fee in the habit of 


the body , that the' blood lows continyally. our 
of. the' arteries. into the very ,. not out of the 
veins into the arteries : We ice. moreover , that 
from one arm the whole maſs of blood may be 
exhuuſted , and that too by opening but one 
cuticular veis with a lance, if the ligature be 
handſomely made : . We ſee belides , that it is 
owred out ſo forcibly and ſo abundantly, that 
t is certain that not only that which was com- 
rebended in the arm beneath the ligature , be- 
fore the ſection, is quickly and in a little time 
evacuated , bur likewiſe the blood out of the 
whole body, as well the veins as the arteries, 
Wherefore we muſt confeſs firſt that by ſtrength 
and force it 1s furniſhed, and by force it is 
driven þeyond the ligature ( for with force it 
goes out, and therefore by the ſtrength and 
pulſe of the heart) for the force and impullion of 
_$he blood is wh from the heeyr. 
Next, that this flux comes from the heart, and 


thag 
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that it flows. by a paſſage- made through. the- 


heart out of the. great weirs, ſecing below the 
ligature the blqod enters. by the arteries, not by 
the veins, and the arteries at no time. receive 
blood out of the veins, unleſs it be out: of the 
left ventricle Of. the. heart. Nor could there any 
otherwiſe ſo great abundance be exhauſted our 
of one wein, making a/igawe above, efpeciall 
{0 forcibly, ſo abundantly, ſo: cafily, ſo fudden- 
ly, unlefs the: conſequents were atchigved by 
the force and jinpultion-of the hears, ' as 1s 
{aid, | 30365 9% {1 
Andif theſe things be ſo,. we may very ppenly 
make a computation of the quantity , and'.argue 
concerning the-mation of blogd:: - For if any one 
(the blood _— out according to its yſual ef- 
tuſion and forge) ſuffer ir.to come ſo for half an 
hour, no body needs daube hue: thar the greateft 
part of it heing exhauſted.,: faintings and ſound- 
1ngs wauld follow ,. and nor. only the arteries; bur 
'the greateſt veins would . he likewiſe emptied: 
Therefore it ſtands with reaſon , that inthe fpace 
of that balf hour there paſſes ſo much out of the 
great vein through the hearrinto the aorta. Further, 
it you ſhould reckon how many aunces : flow 
through one arm, or how-many ounces are thruſt 
within the genc/e-byature in 200r 30 pulſations, 
truly-it would-mintjter occalion of thinking how 
much may paſs through the' other arm, both the 
leggs, and both the colxſes, and through all the 0- 
ther arteries and veins of the body : and thar the 


flux which 1s made through the /zungs and the ver- | 


#ricles of the heart , muſt continually furniſh of 
neceflity new blood, and ſo make a circuit about 


the 
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the vein , (ince ſo great a quantity cannot be fur- 
niſhed from thoſe things we ear ,”' and that it is far 
greater than is convenient for the nutrion of the 
parts.- | 

It is to be obſery*d further, that in the admini- 
Kration of Phleboromie this truth chances ſometime 
to be confirm'd 5 for though you tie the rigbt arm, 
and lance it as itſhoald be with a convenient orifice 
and adminiſter all things as they ought to be, Yer 
if fear, or any other cauſe, or ſounding do in- 
tervene through paſſion of the mind, ſo that the 
heart do beat more faintly , the blood will by no 
means paſs through but drop after drop, eſpecially 
if the /jgar»re be made a little ſtreighter. The reaſon 
is, becauſe the pulſe being but faint, and the out. 
— being but weak , the enfeebled part 
is not able to open the paſſage and-thruſt out the 
blood beyond the /igarmre, yea nor to draw it 
through the /angs, or to remove it plentifully out 
of the veins into the arteries. $0 afcer the ſame man- 
ner does it come to paſs that FPomens flewers and all 
other, fluxes of blood are ſtop'd,. This likewiſe 
appears by the contrary, for fear being remov'd, 
and the ſpirit recolle&ted, when they do return to 
\themſelves, the palſifick trength being now increa- 
ſed,you ſhall ſtreightway ſee the arteries beat more 
vehemently in chat part where they are bound, 
and move in the wrift, and the blood leap out far- 
ther through the orifice. | 


CHAP. 
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CHAP. XIII. 


The third ſuppoſition is confirm'd, and chat thers 
is 4 Circulation of the blood from the third ſup- 


poſtion, 


Foes concerning the quantity of blood 
1. 1 which paſſes through the lwngs and bearti in 
the centre of the body , and likewiſe from:the 
arteries into the veins and habit of the body, -It 
remains that we do explain which way the. blood 
flowes back from the extremities through the veins 
jnto the heart and how the veixs are the veſſels that 
carry it from the extremities to the centre ,. by 
which means we think thoſe: three' grounds url 
pounded will; be true, clear, frrh , and ſuffici- 
ent:td-gain credit. ; , "2s 21 
;But this ſhall: be plain enough from the portals 
which are found in -the concavities of the veins , 

their uſe, and from ocular experiments, 
The molt famous Hieron, Fabr. ab aqua pend; a 
moſt learned Anatomiſt, and a venerable old 
man 4. Or-as the moſt learned Riolanns would have 
it,. Fac. Silviss did firſt of any delineate the mem» 
branal portals in the wejns being in the igure of a 
s, or ſemilunarie, the moſt eminent and thinneſy 
parts of the inward tunicles of the veins : Their 
{tuation is indiſtant places, after a various man» 
ner, in diverſe perſons they are connare at. the 
lides of the veins, looking upwards cowards the 
roots 
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roots of them , and in the middle capacity both 
of them (for they are for the moſt part ewo) l00- 
king towards one another , equally and duly tou- 
ching one another, inſomuch that they are apr to 
Kick together at the extremities, and to be joyndz 
and leſt they ſhould hinder any thing co return 
from the roots of the veins into the little branches, 
or from the greater into the leſs, they are ſo 
plac'c that the horns of the hindermoſt are ſtret- 
ched towards the middles of the body of it which 
is before, and fo interchangeable. 

[The finder out. of 'theſe portals did not under- 
fdnd the uſe of them, nor others who have ſaid leſt 
che blood by its- weight ſhould fall downward : 
for there are” in the jspulay vein thoſe that look 
downwards andi'do hinder the blood to be carri- 
ed upwards, I'(as likewiſe others) have found in 
the exxn/pent veins arid branches of the Meſerterie , 
thoſe which did look towards the v2n4 cava, and 
vexd ports; add'to this moreover that there are no 
ſuch in the arteries, and it is to be obſeryd that 
dops and cattle have all their ,portals in the' divi- 
ding of the crwral veins at the beginning of the os 
ſacruns, or in the 7/iac branches near the Coxendix, 
in-which there is no fuch thing eo be feared by 
zeeſon of the upright ſtature in man. Nor are 
their pore«ls in the jugnu/ars , as Others ſay, for fear 
of Apeplexie , becauſe the matter is aptin ſleep 
eo; low into: the head through the ſopral ar- 

+F0rdes. 

© -Nor thae the blood may ſtand till in &varicari- 

o#e , and thar'the whole blood ſhould not break 

in'into the fmalt branches or thoſe which are 

more capacious : for they are likewiſe ey 
al where 
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where there are no drvaritations though I confeſs 
they are more frequent where divarications are. 
Nor that the motion of the blood may be re- 
tarded from the centre of the body 5 for it is like. 
ly that it is thruſt in leiſurely enough of its own 
accord, out of the greater into the leſſer bran- 
ches , and ſo that it is ſeparated from the maſs and 
fountain ; But the Portals were meerly made, leſt 
the tlood ſhould move from the greater veins into 
the /efſer and tear or ſwell them, and that it ſhould 
not go from the centre of the body to the extre- 
mities, bur rather from the extremities to the 
centre. Therefore by this motion the /wall Por- 
tals are eaſily ſhut ; and hinder any thing which 
is contrary to them 5 for they are ſo plac'd and 
ordain*d, that if any thing fhould not be ſuffi- 
ciently hindred in the paſſage by the hornes of 
the formoſt , but ſhould eſcape as it were through 
a chinck, the convexity or vault of the nexr 
might receive it, and ſo kinder it from paſling a« 


ny further, 


I have often tryed that in diſſeQion if beginning 
at the roots of the veins I did pur in the Probe to- 
wards the ſmall branches with ail rhe sKkill I could, 
that ir could not be further driven by reaſon 
of the hinderance of the Portals * On the contra- 
ry, ifI did pur it in outwardly frotn the bran- 
hes towards the root, it paſſed very ealily. In 
many places two Portals are ſo interchangeably 
plac'd and fitted , that when they are elevated in 
the middle of the concavity of the vein, they 
cloſe with one another to a hairs bredth, ard in 
their extremities and convexities are united inter- 
changeably that you can neicher ſee with your 

eyes 
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eye-l(ight nor any way diſcern any crevice or con- 
junction : onthe contrary from outwardly put- 
ting in a Probe they ealily give way (and like thoſe 
you or fluces by which the courſe of rivers is 
{topt) they are eaſily turn'd back to intercept 
the motion of the blood from the vena cava and 
the heart , and being cloſely lifted up in many 
places whilſt they are interchangeably ſhut they 
do quite hinder and ſuppreſs, nor by any means 
ſuffer the blood ro move neither upwards to the 
head nor downwards to the feet, nor to the lides 
or arms, but do ſtop and reſiſt all manner of mo- 
tion of the blood, which is begun in the greater 
veins and ends in the leſſer, yet do obey any which 
is begun by the ſmall veins and ends 1n the grea- 
ter , and does provide a free and open way for 
it, 

But that this cruth may the more clearly ap- 
pear , lerthe arm of a man alive be tyed above 
the Elbow , as if it were to let blood, AAwill 
appear at diſtance eſpecially in country people 
and thoſe who. are ſwoln vein'd, like little nodes 
or ſwellings: AndBCDEF not only where 
the aivaricationis E F, but likewiſe where there is 
noneCD, and theſe nodes arc made by the por- 
eals. They thus zppearing in the inlide of the hand 
or cubit , if you draw down the blood with your 
thumb or finger from the note O to H in the ſe- 
cond figure, you ſhall ſee that none can follow 
(the porra/ quite hindring it ) and that the part of 
the vein H O of the ſecond figure , drawn down 
betwixt the ſwelling and the finger , is quite ob- 
literated , and yet full enough above the knot or 
ports! OH: Nay if youdo retain the __ ſo 

rove 
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drove down and the blood emptied H, and do 
preſs downward with tother hand the upper parc 
of the vein O, in the third fgure, being full you 
ſhall find that by no means it can be forc'd or gdri- 
ven beyond the portal O , But how much the nhre 
ou do indeayourto do this, ſo much the more 
ſhall you ſee at the porra/ or ſwelling of O, of the 
third , the vein ſwoln and diſtended, and yet that 

H © of the third figure is empty below. 
Hence, lince a man may make experiment in ma- 
ny places, it appears that the tunction of the por, 
zal in the veins is the ſame as that of the Sipmozaes , 
or three pointed portals, which are made inthe 
orifice of the aorta Or vexaarterioſa, to wit that they 
may be cloſely ſhut up, leſt they ſhould hinder the 

blood to return back again, 

| Belides tying the arm again as beforeA A, and 
the veins ſwelling , if you hold the vein below a- 
ny ſwelling or portal at any diſtanceT of the fourth 
and afterwards with your finger M drive the 
blood upwards above the porta/ N , you ſhall ſee 
that part of the veinLNrto remain empty , and 
that it cannot return by reaſon ot the perral H O 
2. bur taking away your finger H3. orLinthe 
fourth figure, you lhall ſee*'t again 611d by the 
jower veins, and be like DC of the 1. ſo thac 
trom hence it. appears plainly , that the blood 
does move towards the upper parts and the heart 
in the veins, *and not on the contrary ; and al- 
beirt in ſome places which are not cloſely ſhut, or 
where there is but one portal , / the paſlage of the 
blood trom the centre ſeems not to be quite hin» 
dred, yer for the moſt part it appears ſo, orc 
at leaſt that which is negligently perform'd in 
lo:0e 
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ſome places is recompens'd by the poyrals , in order 
following , either through their number , dili- 
gence or ſome other way, inſomuch as the veirs 
are.the open and patent wayes of returning the 
blagſd to the heare , but quite ſtop'd in its going 
out from thence. | 

This is moreover to be obſerv'd, tying the arm 
as before, and the weins ſwelling, and nodes 
or Portals appearing , if below any Portal in any 
place where you find the next you place your fin- 
ger , which may hold the vein, thar no blood may 
go from your hand upwards , then ſqueeze with 
your finger the blood from that part of the vein L 
N above the Portal as was ſaid before, then ta- 
king away your finger L ſuffer it to be fill'd up Þ 
thoſe under, as DC, and then preſſing again wit 
y9ur thumb in the ſame place, ſqueeze out of the 
blood L Nand H O, and do this a thouſand times 
in 2 little ſpace. 

Now if you reckon the buſineſs, how much by 
one compreſſion moves upwards by ſuppreſſion of 
the porta/, and multiplying that by thouſands, you 
ſhall find ſo much blood paſs'd by this means 
through a little part of a vei», that you will find 
your ſelf perfeRly perſwaded concerning the cir- 
culation of the blood, and of its ſwitr motion. 

But leſt you ſhould ſay , that by this means Na+ 
ture is forc'd, if you do this in porrals far diſtant 
and do obſerve, taking away your thumb, ho 
ſoon, and how ſwittly the blood returns and fills 
the lower part of the vei»,1 do not doubt bur you 
will find the very ſame, 
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The rs on of the demonſi ration of the circulation of 
the blood. 


MC then in the laſt place we may bring our 
Opinion,concerning the circalation of the blood, 
and propound it to: all men, 

Secing it is confirmed by reaſons and ocular ex- 
periments , that the blood does paſs through the 
lungs and heart by the pulſe of the ventricles, and is 
driven in and ſent into the whole body, and does 
creep into the veins and poroſitics of the fleſh, and 
through them returns from the little veins into the 
greater, from the circumference to the centre, 
trom whence it .comes at laſt into the vena cava, 
and into the ear of the heart in ſo great abundance, 
witch (o great flux, and reflux, from hence through 
the arterzes thither, from thence through the veins 
hither back again, ſo that jt cannot be furniſhed 
by thoſe things which we do rake in, ardin a far 
greater abundance than is competent for nouriſh- 
ment : It muſt be of neceſlicy concluded thar the 
blood is driven into a round by a circular motion in 
creatures, and that it moves perpetually ; an4 


} hence does ariſe the ation and funRion of the 


teare, which by pulſation it performs; and laſtly, 
that the motion and pulſation of the hear? is the 
only cauſe, 
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CHAP. XV. 


T he circulation of the blood is confirmed by probable re1- 
ſour | 


Ur it will not be amiſs likewiſe to add this, 

that according to ſome common reaſons it iz 
convenient, and it ought-to be ſo. Firſt ( Arif, 
de reſpir. & lib. 2,3. of the parts of creatures ) ſeeing 
death is a corruption which befalls by reaſon of the 
defect of heat, and all things which are bot being 
alive, are cold when they dye, there muſt needs 
be a place and beginning of heat, (as it were a 
Fire, and dwelling houſe ) by which the nurſery 
of Nature, and the firſt beginnings of inbred fire 
may be contained and preſerved from whence 
heac 2nd life may flow, as from their beginnings, 
into all parts; whither the aliment. of it ſhould 
come, and on which all »#ririon and vegetation 
ſhould depend. 

And that this place is the heart, from whence 
is the beginning of life, I would have no body 
to doubt, + 

There is therefore a motion required to the 
blood, and ſuch a one as that it may return again 
to the heart; for being ſent far away into the out. 
ward parts ot the body (as Arif, 2. part, de A- 
» 7.) from its own fountain, it would congeal 
and be jimmoveable, (For we do ſee, that þb 
wtion, heat and ſpirit 1s ingender'd, and preſerv'd 

, | in 
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in all things, and by want of it vanifhes.) See” 
ing therefore, that the blood ſtaying in the out” 
ward parts is congealed by the cold of. the extre” 
mities, and of the ambient air, and is deſtirute 
of /pirits, as it is in dead things, it was needful it 
ſhould reſume and redintegrate, by its return a- 
Sain, as well heats, as ſpirit, and indeed its own 
preſervation, from its own fountain and bepin- 
ning. | 

We ſee, that by the exteriour cold, theextre- 
mities are ſometimes chill, inſomuch as noſe, 
hands, and checks, dq look blew, like thoſe of 
dead men, becauſe that the blood ſtands {till in 
them, (as it does in carkaſſes in thoſe parts which 
are down tending,) whence it comes, that the 
members are nummed, and hardly moveable, ſo 
that they ſeem quite almoſt to have loſt life: They 
could certainly by no means (eſpecially ſo ſoon) 
recover heart, and colour, and life, unleſs they 
were by anew original, a Flux, and appullion of 
heat, again cheriſhed, For how can they attrat 
in whom heat and life are almoſt extint ? or 
thoſe that have their paſſages condenſed and ſtope 


| with congealed blood; how could they receive 


the coming nouriſhment and blood unleſs they 
did diſmiſs that which they before contained, and 
unleſs the heart were really that beginning from 
whence heat and life (as Arif. refpirat. 2.) and 
from whence new blood being paſled through the 
#rteries imbued with ſpirit, that which 1s erifeebled 
and chilled might be driven out, and all the parts 
might redintegrare their languiſhing heat and vi- 

tal nouriſhment almoRK extinE ? 
Hence it is thatit may come to paſs, that the 
G 2 beart 
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heart being untouch'r, life may be reſtored to rhe 
reſt of-the parts, and ſoundneſs recoyered ; but 
the begrt being refrigerated or affe&ed with ſome 
heavy diſeaſe, the whole avimal muſt needs ſuffer, 
and fall to corruption. When the beginning 1s 
corrupted , (as Arift. 3. de part. Anim.) there is 
nothing which can afford help to it,or thoſe things 
which do depend upon it. 

And hence perchance the reaſon miy be drawn, 
why in thoſe that with grief, Jove, cares, and 
the like are poſſeſſed, a conſumption or continua- 
tion happens,or cacochymie, or abundance of .cru- 
dities, which cauſe all diſeaſes and kill men. For 
every:-paſſion of the mind which troubles mens ſp1- 
rits, either with grief, joy, hope, or anxiety, and 
gets acceſs to the heare, there makes it to change 
trom its natural conſtitution, by diſtemperature, 
pulſation, and the reſt, that infeRing all the 
nouriſhment, and weskning the ſtrength, ir ought 
notatallro ſeem wonderful if ir afterwards beget 
divers forts of incurable diſeaſes, in the mem- 
bers, and in the body, ſecing the whole body in 
that caſe is afflicted by the corruption of the nou- 
riſhmenrc, and defeR of the native warmth. 

Belides all this, ſeeing all creatures live by nou- 
riſhment inwardly concoted, it is neceffary that 
che concoQion and diftribution be perfet, and 
for that cauſe the place and receptacle where the 
nouriſhment is perfeRed, and from whence it is 
derived ro every member. Burt this place is the 
heart, lince it alone of ali the parts (though it bas 
for jts private uſe the coronal vein and arteric) docs 
contain in 1ts concavities, as in ciſterns , or a 
celler, (to wit ears or ventricles ) blood for the pub- 


lick 
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lick uſe of the body 5 but the reſt of the parts have 
it Only in veſlels for their own behoof, and for 
private uſe. Belides, the hears only is ſo placed 
and appointed, that from thence by its pulſe it 
may equally diſtribute and diſpence (and that ac- 
cording to meaſure, and the concavities of the ar- 
terier, which are to ſupply every part) to thoſe 
which want, and deal it after this manner, as our 
of a treaſure and fountain. Moreover to this dt- 
{tribution and motion of the bloed, violence, and 
an impulſor is required,ſuch as the heayr 1s. To this 
add, that the blood does eaſily concentricate, and 
joyn of its own accord, to its beginning,as a part 
to the whole, or as a drop of water ſpilt upen the 
table to the whole maſs, as it does very ſwiftly,for 
ſlender cauſes, ſuch as are co/d, fear, horror, and 
the like. Beltdes,it is ſqueezed out of the capniar 
veins into the tele branches, and from thence into 
the greater, by the motion of the members, and 
mnſcles : Likewiſe the blood is apter co move from 
the circumference to the centre, than otherwiſe 
though the portals did not hinder. From whence it 
follows, that if it do leave its beginning,and move' 
apainſt its will, and enter into places narrower, 
2nd colder, that it has need of violence and an 
impulſer, ſuch is the bearr only, as we ſaid but 
now, | ; 
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CHAP. XVI. 


The circulation of the bleed iu proved by conſe? 
quences 
Here are likewiſe Queſtions, which from this 
ſuppoſed verity, for creating of belief, as 
arguments & poſteriore, are not altogether unuſe- 
ful. Theſe though they be envelop'd in much 
doubrfulneſs and obſcurity, yet ealily admit of the 
aſſignation of cauſes and reaſons, 

We ſee in contagion, in poiſoned wounds, or 
in the bitings of Serpents,or mad doggs,in the French 
Pox, and the like, that the part touched being 
not hurt, it ſo falls out that the whole habit of the 
body is vitiated, The French Pox ſometimes þe- 
wrays it ſelf by the pain of che head, or the ſhoul- 
ders, or other Symproms, the genitals having no 
hurt at all. The wound made by the biting of a 
wad dogg being cured , we have notwithſtanding 
obſerved, that a _ and other horrible Symp- 
toms have enſued : Becauſe the contagion being 
imprinted into the part, it appears, that it is from 
| hence carried to the heart with the blood return- 
ing, and can afterwards infet the whole body, 
In the beginning of a rertian feaver the morbi- 
fick, cauſe going to the heart makes them breath- 
leſs, ſighing, and lazie, becauſe the vital be- 
ginning 15 oppreſſed, and the blood is driven a. 
gainlt the /»gs, and thickned, and finds no paſ- 
; | ſage 
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ſage (I ſpeak this, having had experience from 
the diſſe&10n of them that have dyed in the begin- 
ning of the: acceilion ) then the pulſations are 
always frequent, little, and ſometimes diſorder- 
ly : Burt the heat being increaſed, and the matter 
obtenuated, the wayes being open, and paſlages 
made, the whole body grows hot, the pulſes be- 
comt greater: and more vehement, the Paroxiſm 
of the feaver growing higer,to wit,the preterna- 
tural heat being kindled in the hearr,is diffus'd from 
thence by the arteries into the whole body, to- 
gether with the morbifick matter , which by this 
means is overcome and difſolved by na- 
ture. 

Likewiſe, ſeeing medicaments outwardly ap- 
plied, eyer uſe their force within, as if they were 
taken outwardly, (Coloquintida and Alves looſen the 
belly ; Garlick applyed to the ſoles of the feer, 
cayſes expeoration > Cantharides move urine, and 
cordials do corroborate, and infinite of this 
kind.) From hence it is conſtantly averred , 
perchance not without cauſe, that the vers, 
rhrough their orifices, draw alittle of thoſe things 
which are outwardly applycd, and carry it 1n 
with the blood, after the ſame manner as thoſe 
in the Meſenterie do ſuck the Chy/x out of the i»- 
teftines, and carry itto the /iver,togetber with che 
blood, 

In the Meſenterie likewiſe, the blood entering 
into the Ce/ac arterie, the upper and neather Me- 
ſenteries, goes forward to the inteſtines, by which, 
together with the Chyl/as attrated by the veins, it 
returns through the many branches of them 


into the Porrs of the liver, and through it 1n- 
G 4 r9 
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to the vena cava; fo it comes to paſs, that the 
blood in theſe veinris imbued with the ſame co- 
lour and conſiſtence, as in the' reſt , otherwiſe 
than many believe : for we mult needs believe, 
that it very fitly and probably comes to paſs, in 
the ſtem or branch of the cap#lar veins, that there 
are two motions, one of the Chy/zs upwards, a- 
nother of the blood downwards 5 bur is not this 
done by a main providence of nature ? for it 
the raw Chyls ſhould be mixed with the con- 
coQed blood in equal proportions, no concoRti - 
on, tranſmutation, or ſanguification ſhould 
from thence ariſe : But rather ſince they are 1n- 
rerchangeably a&ive and paſſive, from the union 
of them being altered, there ſhould ariſe a mix- 
ture, and a thing of a middle nature betwixt 
the two 3 as in the mixing of wine and water, 
there is begotten a wine. foyl : But now, whea 
with the great quantity of blood which paſles by, 
a part of the Chylws is mixed after this manner, 
and as it were in no remarkable proportion, thar 
doth (as Ariffetle ſays) more eaſily come to pals , 
as when one drop of water is put into a Hog- 
ſhead of wine, or on the contrary , the whole 
15 not mixed, bur it is either wine or water 
ſo in the Meſſeraick veins, being difleRted, there 
1s found a Chylus , not the Chylns and blood a 
part, but mixed, and the ſame both in colour 
and conliltence to the ſenſe, as appears in the 
reſt of the veins 5 in which notwithſtanding, be- 
cauſe there is ſomething of the Chy/zs 1ncon- 
cocted , although infenſible, Nature hath placed 
the liver, in the Adeanders Or crooks Of which it 
is delayed, and receives 2 friljer tranſmura- 
: rt10D, 
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tion; leaſt coming too ſoen raw to the heart, 
it ſhould overwhelm the beginning of life. 
Hence in Embryons there is no uſe of the {4i- 
ver where the Umbilical vein doth apparently 
paſſe through the whole, for there ſtands out 
of the porta of the liver a hole or Anaitomoſes , 
that the biood returning from the inteſtine of 
the birth , paſſing not through the ver , buc 
the forementioned Umbilical vein , might go to 
the heart, together with the mothers blood re- 
turning from the Placenta of the womb; from 
whence likewiſe , in the firſt forming , of the 
birth, ir comes ro- paſſe, that the /i5ver is made 
laſt. We likewiſe in a womans untimely birth, 
have obſerved all the members ſhaped, the Ge- 
»ieals diftintly, and yet ſcarce any foundati- 


on of the /iver to have been laid, And truly 


ſo long as the members ( as likewiſe the heart 
it ſelf in the beginning ) are all. whole, and 
that there is no rednelle conteined in the very, 
you (hall fee nothing but a rude colletion as 


_ it were of blood, without the veſſels, inſtead 


of the /iver, which you would think to be ſome 
bruſe or broken veins. 

There are in an Zgg as it were two Urmbili- 
cal veſſels, one paſli.s through the whole &- 
ver, from the white , and going directly to the 
heart ; the other going from the yo/k, and end- 
ing inthe vena porta, For ſo it is, that a Chick 
is brſt only nouriſhed and found by the white , 


and afterwards by the yolk, after its perfecti. 


on and exclulivn; for the yolk may be found 
to be conteined in the belly of the Chick, ma. 


ny dayes after the hatching, and it is anſwe- 


rable 
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rable to the —_—— of milk in other crea- 
tures. But we ſhall ſpeak of theſe things more 
conveniently in our obſervations concerning 
the forming of birthe , where there may be 
many _— of this nature, why this is firſt 
made and perfeted , and that afterwards ; 
and of the principality of Members, what part 
is the cauſe of another, and many things 
likewiſe concerning the heart, As why (as A- 
riſt. de part. Anim. 3. ) it was made the firſt 
conſiſtent, and ſeems to have in it life, moti- 
tion, and fenſe, before any thing of the reſt 
of the body be perfeted: And likewiſe of 
the blood, why before all things, and how ic 
has in jt the beginning of life, and of the crea- 
rure; why it requires to be moved and driven 
up and down ; and then for what cauſe the hears 
ſeems to have been made, 

After the ſame manner in the ſpeculati- 
on of pulſes, to wit, why ſuch are dead- 
 Iy, others not ; and in all kinds by con. 
templation of their Cauſes and Preſages , 
_ thoſe (ignifie , and what theſe, an 
why, 
Likewiſe in the criſes and expnrgations of 
Nature; in nutrition, eſpeciaſly in diſtributi- 
on of the nutriment ; and likewiſe in all fluxi- 
ons, &c. 

Laſtly, in all parts of Phyſick,, Phyſrolo- 
gical , Pathological , Semeiatick , Therapemtick, , 
when 1 do conlider with my ſelf how many 
queſtions may be determined , this truth and 
I:zghr being given ; how many doubts may be 


ſolved, how many obſcure things made clear , 
| I 
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I find a moſt large field , where IT might run 
out ſo far, and enlarge my ſelf ſo much, that 
it would not only ſwell into a great Volume, 
which 1s not my intention , but even my life- 
rime would be too ſhort to make an end of 
\c, 
© Therefore in this placez that is to ſay, in 
the following Chapter , I ſhall onely endea- 
vour to refer thoſe things to their proper uſes, 
and cauſes, which do appear in the Adminiſtra- 
tion of Anatomie, about the fabrick, of the heart, 
and arteries : for there where I intend to ad- 
. dreſs my ſelf, very many things are found 
which receive light from this truth, and do in 
return make it more clear, which I delire to a- 
'dorn, and confirm by Anatomical arguments, be- 
yond all the reſt. 

There is one thing, which although it ought 
to have place too in our obſervations con- 
cerning the uſe of the ile, yet will it not 
te impertinenx to. take notice ot it here by.the 
þ . 


Nbeog the {plenick, veins drawn down into the 
Pancreas , there ariſe veins from the upper part 
of it : the Coronal, Poſtick, Gaftrick,, and Ga- 
ſtrepiploick,,, all of which, with yery many bran- 
ches and tendons, are diſperſed into the ver- 
tricle, as the meſeraicks are into the inteſtines: 
Likewiſe from the inferior part of this ſple- 
nick, dawn as far as the Colon and Longaver, the 
Hemor rhoidal wein is deducted, The blood re« 
turning through thoſe veins by both wayes , 
and carrying the rawelt juice with it ( hence 
from the ventricle, that whjch is wateriſh _ 

chin, 
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thin, the chilification being not as yet per- 
fected, from thence that which is groſs and 
terreſtrial) in this branch of the /plenick,, by 
the permixtion of contraries , it is convenient, 
ly tempered 3 and Nature mixing thoſe two 
juices of more difficult concotion , by reaſon 
of their contrary indiſpoſitiens, with great a- 
bundance of warm blood, which (by reaſon 
of the abundance of arteries) flows An 
ly from the wit, it-brings them, being now 
better prepared , to the porta of the liver, and 
ſupplies and recompences the defeRt of both by 
fuch a ſtrucure of the veins, 


Chap. 
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CHAP. XVII, 


The motion and circulation of the bloed 1s confirmelt 
by thoſe things which appear in the heart , and 
from thoſe things which appear in Anatomical a:ſ+ 
ſettion, 


I Do not find the heart in all creatures to be 
4 diſtin and ſeparate part; for ſome, as you 
would ſay Plant-animals, have no heart; Colder 
creatures of a ſofter make, and of a kind of ſimi. 
lary conſtitution, ſuch as are Palmer. warms, and 
Snails, and very many things which are ingen- 
dered of nes Frys » and keep not a ſpecies , 
have no hears, as needing no impulſor to drive 
the nutriment into the extremities: For they have 
a body connate and of one piece; and indiſtin 
without members 5 ſo that, by the contraction 
and returning of their whole body, they take in, 
expell, move and remove the nouriſhment, being 
called Plant-animals , ſuch as are Oyſters, Mmnsſles, 
Sponges, and all forts of Z oophyt's, have no heart ; 
for inſtead thereof they uſe their whole body, and 
this whole creature ts as a heart. 

In very many, and almoſk all kinds of InſeRts, 
by reaſon of the ſmallneſs of their Corpulency, 
we cannot rightly diſcern; yet in Bees, flies and 
waſps we may by the help of a perſpeRive glaſs. 
You may likewiſe ſee ſomething beat in ce, in 
which moreover you may clearly ſee the paſſage 

of 


' 
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of the nouriſhment through the inteſtines ( this 
Animal being tranſparent) like a black ſpor, by 
heipof this multiplying glaſs. Burt in thoſe thar 
have no blood and are colder, as in Snails, Shel - 
fi, Cruſted-Shrimps, and the like, there is a little 
part which beats ( like a little bladder, or an ear) 

ithour a heart, making its contraction and pulſe 
Faſdoier, and ſuch a one as you cannot diſcern 
bur in ſummer, or in a hot ſeaſon. 

In theſe creatures this particleis ordained too, 


that there is a neceſſity of ſome impullion for the 


diſtribution of the nouriſhment, by reaſon of the 
variety of the organick, parts, or the thickneſs of 
their ſubſtance : but the pulſatioris are made 
ſeldomer, ſometimes riot at all, by reaſon of their 
coldneſles, as it is meeteſt for them, being of a 
doubrful nature, ſo that ſometimes they ſeem to 
live, ſometimes to dye, and ſometimes to live the 
life of an animal, ſometimes the life of a Play, 

This is likewiſe contingent to thoſe InſeRs 
which do lurk-in the Winter , and are hid as if 
they were dead, and do only lead the life of a 
Plant, but whether this do likewiſe happen to ſome 
creatures that have blood, as to Frops, Snails, Ser- 
pents, Swallows, -we may not without reaſon make 
a queſtion, 

In creatures which are alittle bigger, and hot- 
rgr, as having blood in them, there is an jmpul- 
lion of the nutriment required, and ſuch a one 
perchance as is endued with more force; therefore 
in Fiſhes, Serpents, Snakes, Snails, F rogs,and others of 
the like nature, there is both one ear, and one ven- 
ericle of the heart allotted, whence riſes that moſt 
rrue Axiom of Arift.de pari, Anim.3, That no crea- 

ture 


Of the motion of the Heart, #c. 95 


ture having blood does want a heart, by the impul- 
ſion of which it is made ſtronger and more robuſt, 
and the nutriment is not only ſtirred up and 
down by the ear, but likewiſe is thruſt out further 
and more ſwiftly, 

That in creatures yet preater , hotter, and 
more perfet, (as abounding with a great deal of 
hotter blood, and full of ſpirit) there 1s a ſtronger 
and more fleſhie heart required , that the more 
ſtrongly, more ſwiftly, or with greater force the 
nutriment may be thruſt out, by reaſon of the 
bigneſs of the body, and thicknels of the habit. 

And moreover, becauſe that more perfeR crea- 
tures need more perfet aliment, and a more a- 
bundant native hear, that the nutriment of them 
may be concoRted, and acquire a further perfe. 
Rion, it was fit that theſe creatures ſhould have 
lungs, and another ventricle, which ſhould drive 
the nutriment through them, 
 $So in whatſoever creature there is /z»gs, there 
is likewiſe in them zwo ventricles of the heart, 
the right, and the /eft, and whereſoever the righe 
ear is in any, there is the /eft, not on the contra. 
ry,that where the /eft is, there is the right one too; 
that I call the Jeft ventricle wh ch is diſtinguiſhed 
in place, but not in uſe from the tother, which 
doth difluſe the blood into the whole body , 
not into the /ungs alone, hence the left ventricle 
ſeems to make up the hearr of ut ſelf, being 
placed in the middle, and ſo fenced with high- 
er ditches, and tramed with greater diligence,thart 
the heart ſeems to have been made for the /eft vex- 
rricle*s ſake,and the right ventricle ſeems as it were a 
fervant to the /eft , and does not reach to the 


top 
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top of it, and is made up of. a thinner chreefold 
wall, and it has, as Ariſtotle ſays, a kind of arr- 
culation above the /zfe, and is more capacious, as 
adminiſtring not only matter to the /eft, but gt- 
ving nouriſhment likewiſe to the /»gs. . 

But it is t@ be qbſerved in Embryors theſe are far 
otherwiſe, and that there is no ſuch great dif- 
ference of the ventricles, but like two kernels in 
2 nut _ are almoſt equal, the corner of the 
right reaches the top of the lefr, ſo that in them 
the heart hath as it were a double top at the 
paint, Theſe things come to paſs becauſe in 
chem whilſt che blood does not paſs through the 
lungs, as it does paſs from the right boſome of the 
beart to the left, both the ventricles do perform alike 
the office, bringing the blood through from the 
vens cave into the arterie magna by that oval hole 
and arterious paſſage, as hath been ſaid, and do 
equally divide ic into the whole body , whence 
praceeds an equal conſtitution. But when it is 
time that the /#ngs ſhould be uſed, and the foreſaid 
unions begin i ſtop'd, then does this diffe- 
rence of vextricles begin to be in their ſtrength, as 
likewiſe in the _— 
rough the «yg, the left through the whole 

ody. 

There are belides theſe in the beart alſo tendons, 
as I may ſo ſay,or fleſhie twigs,and very many fi- 
browuy connexions, which Arift, 1n his book de reſpiy. 
and de part. anim. 3. Calls nerves, of which ſome 
apart are ſtretched with divers morions, and are 
partly hidden in furrows with deep ditches a- 
bour them 1n the walls and mediaftiv, and they are 
like a kind of little mw/{cies which are underor.” 

| _ dained, 


ecauſe the ripht drives only 


—\—— 
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dained , and ſuperadded to the heart , as auxili- 
aries, for the further expulſion of blood, that like 
the diligent and artificial proviſion of tackling 
in a Ship, they might dep the heart contracting it 
ſelf every. way, and mig tſqueeze out the blood 
more fully and forcibly out of the ventricles. 

And this is manifeſt from hence , becauſe ſome 
animals have them, ſome not, and all which have 
them are ſtronger in the */eft ventricle than in the 
right , ſome animals have them in the /eft, and not 
at all in the right, in men thete are more of them 
in the left than in the righr, and more in the ven- 
tricles than in the ears , and in ſome ears almoſt 
none; there are more of them in brawnie, muſcu- 


fous and rural” bodies”, and ſach 4s are of 


rougher habit of body , 'than in thoſe which 
are tender , and in Women there . are few- 

ere * #4 
In thoſe cteatures in which the ventricter with- 
in are ſmooth , altogether without fibers and rex- 
dons, and which. are not cletr into ditches (as al- 
moſt in all little birds, Serpents, Frogs, Snails,: and 
the like, in the' Partridge likewiſe and the Hew , 
and the greatelt part of Fiſhes') in them neither 
thoſe nerves or fibers mentioned, nor the three- 
fork'd portals are to be found in the' vencricles, | In 
ſome animals the right ventricle 15 ſmooth, within , 
the left has thoſe fibrous connexions, as in the Gooſe, 
$wan , and greater birds ; In them the ſame cauſe 
is alledged as in all, ſeeing their largs are ſpon- 
ious and ſoft they need no ſuch force to impell 
. blood through them , tlieretore in the 7ighr 
bentricle Either they have no fibers , or elſe fewer 
and weaker; nor arc ſo fleſhy and comparable to 
FE | Auf 
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Auſples , but jn the /eft. they are ſtronger and 
more _.in number}, more fleſhy . and 'muſculous , 
becauſe | the left . ventricle hath. need of more 


firength and force,. by reaſon that it ought to- 


pufſue the blood farther through the whole Fody. 

From hence ic is likewiſe , that the /eft ventricle 
poſſeſſes the middle of the heart , and hath a wall 
threefold: thicker, and 1s ſironger than the righe 
ventricle, Hence all' creatures, men [ikewile,, 
by how much the habit of their fleſh js harder 
and more ſolid , and by how much moretheir 
outward members are more fleſhy , and far- 
theſt from the heart, and brawnic, ſo much 
more fibrous, thick, robuſt, and muſculous a 
heart have they , and this 1s neceſfary and clean 
on the contrary, by how much the more they 


are fine-ſpun, of a ſofter habit, and of ſlen- 


derer bodies, ſo much'the ſofter , Bagging,and 
leſs fibre heart within (or not at all) have they. 

Likewiſe conſider the uſe of the poreals, which 
were made for that cauſe, leſt the blood once 
ler out ſhould be returned to the heart , and as 
well in the orsfice of the arterie , as of a vein, 
they arc up-lifted , and enterchangeably join- 
ing, they make a three ſquare line, ſuch as is 
imprinted by the biting of a Swalor , that be- 
ing ſhur more cloſely they may hipder the reflux 
ot blood. | 

There are three forked poyrals in the entry 
of the vena cava-, and arteria veroſa, left that 
when the blood is moſt driven out it ſhould 
fall back, and for that cauſe they are not in 
all creatures, and in thoſe inwhich they are, 
they do not ſeem to be made' by the ſons 
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diligence , of - Nature , but in ſome they-are 
thur- more exa@ly:, -in others more careleſly 
and negligently:;.-therefore tn the /eft ven-' 
triicle, that for: the greater impullion there-may 
be a cloſer ſtoppage, there are only two like a 
Mitre, | bavitg:texdoys reaching out far, even 
ro:the -conw Dit, through its middle, that 
they: may be moſt.exatly ſhure, This perchance 
deceivid Ariofle;; in making him believe thart 
this | vev:ricle was ' double , the diviſion being 
niade athwart þi-teſt the blood ſhould fall back 
again into the, 4rterie, and by that means the 
ſtrength of the lefe. ventricle in: driving forth the 
blood into the whole body ſhould be deſtroy- 
ef , therefore theſe porra/s do-much ſurpaſs 1n 
bigneſs, ſtrength, and exaRt ſhatting , rhoſe 
which are placed in the right. - Hence likewiſe 
of: neceſlity , -no beers is fern without a wenrre- 
c/e |, ſince it-oughe to be the well-ſpring, founs 
rain: } and cellar of blood; [The ſame does not 
always bappen in the braix; for almoſt all ſorts 
of birds have no ventricle in the brain, as itap- 
pears in the Gooſe and Sway, the brains of 
theſe, although the brains of a Conte be almoſt 
as big, yet the Conie bath vemrricles in the brain, the 
Gooſe has not, 

| mers —_ there is one ventricle,there 
hangs by it ariear flagging , cuticular ; hollow 
who, full -of- Tom... 3 r/o there are two 
ventricles, there'are likewiſe two 2ars; on the 
contrary , there is only one #a#- in ſome crea- 
tyres, or at leaſt 'a bladder anſwerable to an ear, 
or- the vein ir'felf dilaced ( but. not the venrri- 
&/e of the heart } making a puiſe- inſtead of the 
: np 2 H 2 heart 
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heart , as it appears in Hoynetr,* Beer, and 0: 


ther Inſets , whom T believe I- can' demonſtrate 


by ſome experiments, to have:not only a pulſe 


but-'a reſpiration likewiſe in that place which: 


they call the tail ; -whence it happens that it is 
lengthened and contrafted, ſometimes oftner , 


ſometimes more ſeldome, according as they 
feem more panting 'or to be more —_—_— of: 
iratt- 


air; but of this in the treatiſe of Re | 
on, - It is likewiſe manifeſt that the ears do beat 


and contrat themſelves, as I ſaid before, and: 


calt the blood into the werrricle, whence it- is 


that: whereſoever there is a ventricle there an ear. 
is requit*d,, notonly (as ts commonly believed) 


that- it may be the receptacle and cellar of blood, 


(for what needs there any pulſation for the retai»: 


ning. of it? )but the firſt movers of the blood are 
the.exrs , eſpecially therighs, being the firſt thing 
that lives, and the/laſt that dies" #s before is ſatdy 
» for. which cauſe they are | neceſſary , that. they 
m2y'ſerve to pour the blood into the' ventricle.” But 
te 2extricle immediately contracting it ſelt', doth 
more conveniently ſqueeze out; 'and more vio- 
lently thruſt forth the blood , (being already' in 
motion 3 as when you play at.balt, you can ftrike 
it farther, and more ſtrongly, taking it « /a vole, 
than you. could onlythrowing it out of your hand, 
Bur jikewiſe , contrary to the. vulgar: opinion, 
becauſe neither tbe bearer, nor any thing elſe'can 
ſo exrend it ſelf as that it can attratt:any thing in 
its diaſtole (unleſs -4n its return toits:former cons 
{ticuton, being before ſqueezed'hke'a fpunge',') 
bur. it is:certain,: that all local morion comes firſt; 
anddid take -its beginning , from the- contraction 
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of fome particle ; therefore by. the centration 
of the ears , the blood is caſt into the ventricles as 
T open'd before, and by the contraQion of the 
ventricles, it's thrown farther and removed. 

" Which truth concerniog local motion, and:x:zc 
the 'immediate motive organ (in all creatures 1n 
which a motive ſpirit is primarily) is contraQable, 
as Arift, ſayes in his book de ſpirat. and elſe- 
where, and that Ariſtotle did .know the muſcles 
when. he did refer all the pains and motion in 
creatures to the zerves , or that which is contra- 
Rable, and therefore call'd thoſe renders in the 
heart ,- nerver; 1 hope it ſhall be made clear.if 
at ary time I ſhall have liberty to demoaſtrate 
concerning the: motive organs Of creatures, and 
the fabrick of the 'muſcler , from my own obſer - 
vations. "65 S RE 

. But purſuing our purpole concerning the uſe.of 
the «rs, which we did demonſtrate was to fill 


_ the! ventricles with blood, we ſee ic comes to 


aſs , that the thicker and more compa the heerr 
15; and of a grofſer wall , the more nervous and, 
muſculons the ears are to drawin and fill it and 
in-thoſe in whom they are contrarywiſe,it does ap- 
pear in them as a bladder of blood or a membrane 
conteining blood, as in fiſhes, for there the bladder 
which'is in lieu of the ear is very thio, and ſo large 
dbar the hears ſeems ro ſwim above it , but in thoſe 
Gſhesin which this bladderis a little more fleſhie, ic 
ſeems very precifely tocmulate and counterſeit the 
orgs » as in the Barbell, Tench, and others, <<p< 
nſome men, to wit ſuch as are brawnie, and 

of a rougher habit of body, I have found the riphr 


ear ſo ſtrong and ſo nearly made up within, with 
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the yarious contexture of fibers , that it, dig ſaem; 
to be equal in | irenged. to the” ventricles of other, 
men\ and trill d wonder that in divers, men! 
there ſhould be ſiich Uifference, yt. it is: to; be. 


obſerved, that int the birth they F475 ALE far Tha 
er than they ate in it proportioned, caſe 


fore the beart is made, th 24) the I 
ey 0. the 0 


&ion, (as before was ſhewed) 
the beart. 

Bur the things that I oÞſeri'd concerning "the, 
forming of the birth which. I'ma 8, Mention 
before”, and 4s oth confirms m an; 2g 40 afl 65 
'Sreat deal of of it and lj ht $0 ©. bufine(s-5 
tp - whilſt th AG. as 1t were, # Jengder worm 
and whilſt it is NA as is na ſpoken in the 
milk,' there len "it a, little 4/ Site bag .whichy 
bears , and as-it Were a portion "of the unhiliegh 
vein afterwards, when the 64.M6inS lhaped, 
begins to have a ſiron ger corp oF ili 

ba becomming more Rely and. & {ch angigngy 

irs conſtitution) turns ritvy FAES 4, Above, whit 
the body of the heart be; ins fa, ſpring. as. YET 2X24 
ecuting no pabfick office 3 ut the irth,.. when: 
*ris already fort d, and that thebones are dikandt: 


froni the fleſh, 4nd It is a perfect creature «;; one 
char.ir is felt” to” have motion, el 


en the rim 6s 
66th found beating within, and does teanstuſe the 


blood as I have faid out of tire, 2162 int0! the ,aris 
zerie through both the vertricles.: .: 

$0 Nature being perfe@ and divine, and making 
nothing in vain, ficither gave a hear to any whers 
there was no need, , nor made it before thefe-was 
any uſe for it, but hy the ſame degrees in-the 


' form« 


— 
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forming of all animals paſſin bry the eonſti- 
tucions df afl'cteatures ( is {lady ay in rltefy, 
Warm, and birth) it acquires [ts perfe&tton'{n'rtiem 
all, Theſe chjngs ſhall: be '<onfitmed'"elſewhire 
by many obſervations ia the forming of the 
birth, ah” FEITED 4s 

Laſtly,  Hippoc. in his Book 4+ Cord, :did-tiot 
without reaſon call it a »»ſcle, ſeeing the ation 
and fun&ion of both is the ſame , viz, to 'cot- 
practi ſelf, ind move ſomewhat elſe, that is, che 
© Moregver, from the conſtitgtion of the fh27s, 
and thzit motive frame ,; as likewiſtirt the 1/tles, 
we may ſee the aRion and uſe of che heatt, ' AH 
Anatomilts have obſerv'd witkGa/es , thatthe bo- 
dy of the heart is made with ſeveral dringhts of 
filers ſtreighr; i thwart ,” zhd ctooked , Þut in a 
heart , being boyPd the ſtruQure 'of the fbrys is 


| 
4 


' found to be, otherwayes, *, **. 


For all thefibers inthe walls and in the itticloſute. 
are Circular, as they are in x Sphin#er, but thoſe 
which are in the 'rendons ſtretched or in length,zre 
crooked ; ſoir comes to paſs rttat when' all gief- 
bers are contracted , it hippens char the top ts 
brought to the hortom by the texdons, and the walls 
are incloſed in.a round, andthe hearr: is contra» 
Red every way, and the venriclss ſtrengthned. 
Wherefore lince the action of it 1s contra&ion , 
we muſt needs itnagin that the funRion of it'is to 
thruſt blood our into the arteries. 

Nor muſt we diſagree from Ariforle concern- 
ing the principality of the hearc , and thar ir does 
not receive motion and ſenſe from the brain , nor 

| H 4 blood 
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b ood from the /sver,,, but thatisthe beginning of 
the vein; ,. and of the blood , and the like , Sec- 
ingthoſe that endeavour to confute him'omit that 
chief argument; .to wit, That the heart is the firſt 
ſubſiſtent, - and thar, it. hath blood , life, ſenſe 
and motion before the brais or liver were made, or 
appeac'd diſtinaly, at leaſt before they could per- 
form any funRion. - To this add, Thar the heart, 
as 2 certain internal azima! conliſts longer, as if 
Nature by the making of this firſt, would have the 
whole animal afterwards to be made, nouriſh*d 
preſerv'd, perfeRed by it, as its own work and 
dwelling place. The hegrt is as it were a Prince in 
the Commonwealth, in whoſe perſon is the firſt 
and higheſt government every where 3 from which 
as from the original and foundation , all power in 
ghe avimal is deriv*d; and doth depend. ; 
* Byrbelides very many things about the arteries 
do likewiſe evidence and confirm this truth; when 
it. is conlider*d why the arteria venoſa does not beat 
ſince it is numbred. amongſt the arteries, or why 
there is, a pulſe found in vera arterioſa,, lince the 
pulſe of the arteries ariſes from the impullion of 
blood ; or that the arteriex in the thickneſs of their 
eunicles:, and the ſtrength. of them , do differ ſo 
much from the veins, becauſe they bear the force of 
the impullion of the hear;, and breaking out of the 
blood. CEE 

Hence, ſince Nature who is perfet, makes no- 
thing in vain, andis ſufficient in all-things, the 
nearer the arteries are to the beart, the more they 
differ from the veins in their conſtitution, and are 
more robuſt and full of ligaments, bur in the fur- 
cheſt diſperſions of chem, in the hand, foot, brain , 

I” meſerterie 
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weſenterie , and ſpermatick,veſſels ," they are ſo like 
in their cooftitution, that earneſtly viewing their. 
es, it is a hard buſineſs to know one fromthe 
other. | | Ss 

.And this is ſo for juſt cauſes, ,, For the further 
the arteries are diſtant from the beare, by ſo much 
leſs ſtrength a great deal are they ftruck,the ſtroak 
of the-heare being weakned by the great diſtance, 
Add to this, that the impulſion of the heart, (ince 
it muſt needs be ſufficient-in all the trunks .anf 
branches of the arreries,. it is leſſened at every par- 
tition, -as being divided , inſomuch. that the laſt 
diviſions of the 54pillares arterioſe ſeem to be veins, 
not only in copſijtucion, bur likewiſe in funRion, 
or do not give a ſenſible pulſe, or none at all, or 
elſe not alwayes, unjeſs the hear; do beat more 
forcibly , or ſome little arterie he. dilated , or 
more open in ſome_.part, Hence jr. comes, that 
ſometimes we-may find a pulſe jn'the teeth, ſome- 
rimes.in the,gums, and ſometimgs we cannot. From 
hence T did cergaihly obſerve + tat Boys whoſe 
pulſes are alwayes ſwift and frequent were in, an 
undgoubred Feaver, by this one token ; as likewiſe 
iy tender and delicate, people by;griping of their 
fingers, I could. eaſily perceiye: by the pulſe of 
their fingers when the Feaver way in.its ſtrength. 

On the other ſide, when the hear: bears fairly, 
not only not in the fingers, but neither in the 
wriſt, nor in the temples can any pulſe be felt, as 
in fainting, hyſterical ſymptoms, defect of pulſe, 
weak people,.and thoſe that are deparring, 

Here Chirurpiohs are to be admonithed, Jeſt 
they be deceived 5 becauſe in the cutting off of 
members, the cutting away of fleſhy tumors, and 

= | in 
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in-wounds, "the blovd does indeed come forcibly 
out'of the arterie, but nor a}ivaies with leaping, 
and that the ſmall arteries do not beat, 'efpecially if 
they be tyed with a ligature. Belide, that the vena 
arterioſa hath not qnly the conſtitution atid twiicle 
of in «#terie, but that ic does nor differ ſo miuth. ih 
the thickneſs: of the twnicle from the vein as _the 
aorta. The reafon is, beciuſe' rhe aorta, abides a 
greater impulſion of the blopd from the of Ven- 
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ter than the aorta, by how 'tnuch the righe ven- 
ericle of the heart is weaker than the left : pl 


from that of the art a, ” SER 
All theſethings do conſtangty keep proportion 
in men, for the more brawtiy, Faulculous, and of 
harder habit of body they are,. and the Rtronper, 
thicker}, and more fibrous heart they have,, ſo 
much the more-anfwerable avs 25 arteries Pro- 
pRo_ rhey have in thicknefs and in ftcength. 
Hence in thoſe creatures, : rhe vextricles of whoſe 
hearts are ſmooth within, without roughneſs, por- 
tals, and with x thinner wall, 2s in Fiſhes, Birds, 
Serpents, and vel! many forts of creatures, in 
them the arterie/ differ very little or nothing from 

the thickneſs of the veizs. © * =. . 
Belides, the ups have ſuch' large veſlels, their 
vein and arterie, that the trunk of the arteria weno/a 
does exceed both the craral and jugalar branthes, 
and are ſo full of blood, as by experience and my 
own eye-lighre (nor was I deceived in the inſpeRi- 
| on 
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on of thoſe things which I ſaw in difle&ed crea- 
tures) that upon the wounding of them, all the 
whole blood has run out; the cauſe, by reaſon 
that in the /u»gs and in the heart is the fountain, 
cellar, and treaſure of blood, and ſtore-houſe of 
its perfeRion. 

Likewiſe we ſee in Anatomical difſetion, that 
the left ventricle and the arteria venoſa does abound 

ith ſo great a quantity of blood, and indeed of 
. ſame colour and conſiſtence with that with 
which the right ventricle and the vena arterioſa is fil- 
led, alike black and clotred, becauſe the blood 
paſſes hither from thence continually through the 


lungs. 

Laſtly, the veix called arterioſa, commonly has 
the conititution of an arterie, the arteria venoſa of 
a vein, becauſe in truth, both in fanRion, conſti- 
eutioo, and all hinge elſe, that is an arterie, and 
this a veis, otherwiſe than is commonly believed ; 
beſides, the vena arterioſa hath ſuch a wide orifice, 
becauſe it carries a great deal more blood than is 
neceſſary, for nouriſhing of the /u»g-. 

All theſe Phenomena's to be obſerved in diſſeRti- 
on, and very many more, if they be rightly weigh- 
.ed, ſeem to clear the forefaid truth abundantly , 
and indeed to confirm it, and withall to go againſt 
the common opinion : Seeing it is very hard for 
any to demonſtrate by any other way than we 


'have done, for what cauſe all theſe things are ap- 
pointed, 
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